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Uncanny Invention Startles Motorists 

Protects lour Car From Thieves, 
Puzzles Tour Friends ! 


[ I '.T'.' In hoiir' thing iRLTi'JihJy new and rvMt- 

latSfirmry, Mon? mysHfious rhtrn anym-luft 

Aincc the first Ul hclUtMf* i ■( r.i-.li-:id As, un< 
ciimay am utrctrldEy Aduftlly mum 


um.'Cl>] ;mil nil liable Shan i lie self ■ starter cm 

iiMJf iqtt! A* ■'ilx|]y I t rillu-nE ;ih h«W)- 

I i-4 li rs Z JoL'inen-.lt L 1 -: Xts winder !t Juls. turned 
iEh. 1 imMur tupuj'-turTy OT-TfrcilfthtF 


Pays Agent Record Earnings OS $138 In A Day! 


I MAGINE having a car that no anepk thief can 
tamper with! No joy-rider can fttealJ No friend 
can touch without being warned to keep 
away' Then think of oiler ing this; un- 
canny electrical tie vice to Either motor- 
ists aL a price scarcely abater than the 
cost of ?i new rexJio tuhc r 

In the above few words you have the 
reason why G. Oliver of Illinois set n 
profit record tif SO» in h single day- 
JnmeS HuCper of Lt'aidan, England , 
vatiLes r “Dtvil'Oogi received, ship im- 
mediately three hundred, cable best term* fre 
rtln ee*ict*inat, Onjut Sritmii." A, (TtMTHtb of 
] 1 m w ii : i writer, "[Live equipped city car with 
Devil-Pus end nm CTcntinii a ■rm-uEiun." Er- 
nest Floret, Nu. Unlearn, Ataten, "Ylin- 
Fcnre prnJie it hi Ebb." Richard Jncquea, Can- 

OkLa. *fil nc, '" H;.vr m\>M Cine Jar Pulirr :u n: ::-re-:| 
car ami am flcttLap letters- from Chief of Police 
AinL detective tkp&Hhitnl;*, Wlini three men sny ia just 
an indication of what motorivtA everywhere- wri laying, JJct 
F«idn our rEeuti -nre- moVim nsveiey hand over lut, both 
iipare time anJ foil lime, 



A 

Mere Handful 

Jfvlfl abuve the liny 
or Chl.-i lovi-mlim. 

Til* iWlMh. WMV lift] 

rH- i'V'l T'l^iV r-'r-l-LllltllL' 
the "Atelvator " la nil 

Path i> in Ii. ClwiLp 
Hull- mi - m 1 Him: :i new 

nnJli) t'llv.' I'f-t it. 
MnU the cuupon. 


can be installed by anyone in ten minute? or Ires 
There is no cost few operation. No extra batteries 
to buy, An introductory offer now lets 
you examine the most spectacular in- 
vention since tlue radio first came in, on 
5-day teat. Profit pusaib-iliUes as our 
agent are ajmttrt unlimited- Muii the 
ctTupun for 5-day offer and complete ter- 
ritory details. No obligation whatever, 
but do it nywt 


BiEvar® 1 ©®© 

NORTHWEST ELECT HJCCORP- 

Dept. D-I0 t Pukwaua, S. Dakota 


.ViliirM?-. , 


Send Quick For 5 Day Test 

This astounding invention fits any car From a Ford 
to a Folls-Hoyce without adjustment or fussing. It _\u.'. jh 1 ■ 


host h writ riui-trlir rnrp,, rirpt, p.Jfl, Pukwana, S, Dn k. . 

Jiiiih him Vmir* rV-il ; hlj,- uit( uiTef utiil ilbErllrirtof 'c toiifMEy <le- j 


t i 1 1 ±H . 

Jfunt . 
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POPULAR MECHANICS ADVERTISING SECTION 


I 



Hitrv is a SHTrisini; new opportunity. Now you ciui immediately became the 
owner of ft bi-C burilnssi filJt ill fjayillK erther* frnnl $75 nap to S3 50 fl week. 
There is no ll Rcd Tape^—no Jet;iy. Whenever you live there are quick* easy 
profit& waiting foe you to urn]? them, Just truiil [Ho coupon for full details*. 


Individual Plans to Fit Every Need 


FULL TIME 

Ynn C:'|T| urACI il Hu 'n il 
lidhiij; a lio ;■ ij.Lt li iLuor 

-jarc- h:- iltilc L:- il I jj,' il 

, HuJI e<uil] *ilU 
wln-lraslu. 

Tho*. It Snob, Fla., 
Tn:i<ii' M -,003 his lirsl 5 
mom La. 

PART TIME 

Invtut a. dntlam ID. 

tfaiel Tii -n III jluirt- .ini m r 

dbit>miie rtw l*’i run it inr 
yuu. A Tew hourasl vcnir 
limn wnh Tn-r k -nm racily 
trk'B v«i frio ij v ij.i s,ii>u 
a west extra ljuIl. 

SPARE TIME 

Flirt rr. t-nian. '■ rr. k 
■janp IL\« A Ira. M situ a 
III., who bcUeE HI iIuxmi 
tir.iwn Riilil j.'H ill h.'tAil 
1h udc week, chun went 
wit ct cr i |.J : ■ bc-r .."ir - 
Chr.iliuh wIl-.iIiv^Im Ihi»L- 
IlfWl- 


M EN r this is absolutely new! A 
mi! rad-liofc rnouev-tiitikEnft op- 
IMirtiiniri 1 ftunivthlr-4 n.’PTjr rect-hkcidni nmn luia 
:i 1 'a.ls. k ]nrjf sd fur. [(."s n chinec to lamp Ir to bii«t> 
licua Dur youncl I and Qiiikr- mum moiii/s over! u.vul, 
tlmn His eraci' vihh makes In a miml-br 

^ijriX'lK.IIC. JTfl, I . I r i ■ ■ . L IndVdlbJh :!:■ It niAy 
k'llir- l. ir.; kCtlO.IL} 1 OiLfC 7 'jl I lii n PutiSti Ii u-Hn ill I 
The Orri ijr-iin* i.i-hsii rub In-in SIS In. g.'i.l— 

nriil ii !iiiHiiijKn.-.r ;xmi C"-* i ' , .HI cJiu llntl monlh Innnfc 
uXuepLIucoLl Tor imbLtliViu n.i-n or wnmnn. 

A Sensaticuial EijrAfoue'y Plan 

Tbcrt It Iuh on#- thin# you rwr.il ti> nkklu- 1 -‘qn™ 
d,t Mill l.-il-.- iijsw. ,||d [i.iiC U 1 1 ..- II 1 1 ■ ' ■ I C .. ■ 1 1 l-j mxk'i 
r. - 1 miiKir?'. IV e ptvc pint nil the phiitii. kAvtec niiiL 

help Drvilcil In Kink. A Iml; ni"i'i-‘n iliTllt frnltt VIM 
JifEOEi. U'Misbiilr 7iiii w|ili i|n> i.vjul)iirvni(. to ina.ni 
hi umuilav new luod — ii flpeu7sFsn iLoiiuluani 
bilked hr eltcrrkltv I You sell to burnt*, baxcrli^ 

tlill|r*nlaWMHil iT r IIIH I r | jr T UviKl?.i|r?.TlMI. SC in. n 

IT.JII1 n| i t I 'l Ui liOj " 1 .‘u uwndur the dulliri 
ulizipJv pour la: 

A Ncu' Food Score! 

'The iwistroii iluiiclirmt If : nltiiqirbrir nr-vol n> | 
llCilil iln. J c 1 H n l' rrt L.'_S' , iluky , iIi'Ilcliiiih li'.'W k|m| . if 
chMibnuc eo-okiil wlttmut one driiji or oil or ifniL-w-. 
Flajaltj.' ilkn-hi-.’ii tiy 4 iV(.ryniM, Mur- .l|:ih.lIiimm 
thrill c.ilrl-sli-tt dMwlilMil» STf-r ’*'-srs . Vrt «Nls hbn 
Jr-w to make. TTila new hnolim li ■■■■■pvrlE?ie.':l 
miller Ore trndr- n±n.n: - llltOlVX DOlffcY,’' up 
[ b(t* In ilj fomixiHli.iB. 


Erimni IUit. itnuftli mint, MlllteM ■>! ald-tltHB 
duptaniKH lire ml>( srerv «lay. .Vuw vu.i euji bnkn 
hlill rti :l ill'- on-r.-il ilclll^lillut thit l. J il I:m-;iiii n 
mimvtc HOhny pc»n bn ilorikiniut tbAt sens 
[uirr Unara ns lust ns nuy oLlier. 

Stnrt At Once — Anyu'hcre 

tn this bnilcml .lpaee I nm ihto to niiqieent nnl} 

r ■ I :i . mjouI! ill’ I I -P. I'll.' il- f.i .k Mi' 

ii’Iiki i imemI tliHb Lbe f*rLt |U uri tiers enn Iniln^ls. 
i Mr. l':ol:l riK Inr slDtere, kmMtliZ'Uj. wldlc-awtikD 
men. I riltnr ^iicli nm a pU.il LttL H * ral rjn- 
iip'iipr ThS flint »w.'Vb pr u 11 It iisuitly AnurUltn 
iiiojs than viuir i-rn lr>7 Invontmcmi. Alter chit it In 
up to j.' ii m eetlnily wl.miier }oa will EAAb* tu^ifi l-.t 

■! I .'KWI j. J , , . , c ? s cltniS iinifiE. 

Mui and Truni- i M utt in ih|t hiM|n«t ilallv. 
Ton dn lk>( OltllMU roumelt 111 un7 w»7 l»- uiHlIImt 
* 1 n> P-l r.i".-||i.Hi roii-pun. Su c« the dccnlu or ItiLi 
iriiurl ■: ni-TF litra nc. tiaen. Urekli) Jlir I'nilrTHind' 
i ■ -i ■" ■ :i-i'S li ii: I' ■ :.-H :i . 1 - li-.'V 
J1TJ:-: Ml^rjTUl 


ThJ.tr Ono 


FOOD DISPLAY MACHINE CORP. 
Dept* 3 -D t 500-510 N, L>earborn St., Chicago, III, 
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POPULAR MECHANICS ADVERTISING SECTION 


FOR v iixjJ £ xv jcXEIVED 



A cae at M4S-V people will tell you that 
tJ^e biggest single service that five cents 
can buy tfKiay is a local telephone call. 
Without question^ jt is biff value - . . arsdl 
value that steadily grows as new telephones 
come into your neighborhood* 

There are times when telephone service 
is priceless . . . when the ability to call 
instantly a doctor, a policeman, or the fine 
department could not be measured in terms 
of money* 

But it is not .done the emergencies that 
give the telephone its value. ’I'here arc the 
Commonplaces of every-day conversation 
* . , in the home, the shop,, the office - , * 
whenever you wish two-way communica- 
tion with any one, almost anywhere. 

The telephone has become such an every 


day, matter-of-fact convenience — like run- 
ning water and electricity—that it is natural 
to take it for granted. It ta well to pause 
occasionally and consider -h-i nation-wide 
organization of men, money, ^rd materials 
that makes this vital service p* ssiblc, and 
at such low cost. 

Here is a system of the pub! c, for the 
public i > . run on the barest margin of 
profit consistent with sendee, security^ and 
expansion. A service that grows as the 
community grows . . . placing within the 
reach of an increasing number the means 
to talk back and forth with people in 
the next block, the next county, a dis- 
tant state, a foreign country, or on a ship 
at seal No other rioncy that you spend 
■’an bring you more actual value. 


it AMERICAN TELEPHONE AND TELEGRAPH COMPANY it 
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((Theater- — unique ILffhtlllg -effeces in miniature 
I .‘Toys — hand-power rail car thrilfs tlillilien 
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AMATEUR MECHAKICS 


Airplanes. Mudfl < 

electric iron bends hambtM f-nr parts 
flies as biolsne -sy monoplane 
Asuariii-m — flltS Kllass used to ir.nke s large . 
Anlirry — initeor targe', practice wErh frnasbaws. 


6f9 
fiAS 
f.7 B 

«1 


Ani mHlfe bt>w do pteserVi 

Automobile*. Repairing 

replscing tower, piston rings 
silencing brake-lever rallies 
-tin can h.alds piston ring for filing 
Babbitt L-edEr. — imprUvulA ‘he 
B(hf 

Lacing -with rawhide 7M 

thia jig trims quickly -51+ 

Beards — nailing- ends of haedwoed CIS 

Carpet — removing stains from 
cCssUnja — in living heavy circular 
Centering Plug.— improved 
Disks — sncct-metal, cut in vise 
Prifla 

cardboard drill holder 
portable electric, has many uses 
flyimmJt* — shelitr tank ftw wofi*n-t 
3 Ersie: — smokeless, for tnol kit 
Kindling — kerosene- soaked magazines used Far 
Mttal — Gliding crocks in 
Nalls— aplli wedge helps pulling 
Paints and Painting — cleaning shellac brushes 
Papsrhanging — imprsvrf paste table 
Printing — JmpTerved pouring 1*dl* lor printer* 
fiawi and Rawing 

adding sqtipT*. bevel and rule to handsaw 
ho*- slipping pulleys can be <urcd 
Shovel— lppk washers for Eoot pad 
Soldering — homemade gas-heated insn 
XhiTrtiiirtietfrr — ijlvetriC fitn iHIles llpiiitf in 
Tools — hardening *mi tempering small 
Tiarroi — porlahEe eanvns garnge for 
Triangle — improving the dnaEtaman's 
Viie — angt-e-iren yaws atran^tlien 
Wnllhnarif — a saw guide far CLitllng 
Wall Outlets, arc czsv to instalE 
Water PumD — rubber hose atops thumning of 
Watar Wgll — Old Aui-> TsedLe* inaVr g atrfrng 
Welding • .holding i 'regular sh.i rie>;l pieces for 
Wood — bending at home 
Workbench — oH mugntt y>. amal] anvil fat 


7 D3 

bVJ 

6?6 

nbri 

TOl 

71! 

fill 
7 D I 
JOB 
OT5 


ddS 

702 

D?S 

MO 

tsj 

e^v 

7S3 f 

Tdl 

650 

TOE 

697 

MO 

696 

69f 

GDI 

6S4 


tOnfeA 


( ih*\L 


5--b't 


POPULAR MECHANICS ADVERTISING SECTION 


£ 



woop Like 
an Eagle / 


Split the wind, with the keen air 
fanning your face* and the red blood 
dipping through your veins! 

In ail the sports, there's no thrill like 
motorcycling— ^astride a ipji Harley' 
Davidson, Here is speed that just 
melts the miles — power that laughs 
at hills — getaway that nearly twites 
your breath away. 

Let your nearest HarleydDavidEon 
Dealer show you the amazing new 
Twins, and the thrifty Single. Ride 
one or all of tliem-^see how easy 
they are to haodle — get the thrill 
of their performance. See him soon. 


Mifi the CtMiSM fflT lElui' 
stated LlcerardEe ib owing 

ill |J IttW I '■■'> ] M : r r I i. i 

ar. J SuJrsiri- 


0&de- CU 

[iARLEY- D avidson 


I HARLEY DAVIDSON MOTOR, COJrfPANT I 

Dept. F,, k4iiwilii.es, Wj|, | 

I Inictesttd in. yuur nvakirri/tk-J, Ser4 liiiritisrt, | 

j Nude. — \ 

| AdJrEM.^j— ■— | 

■ Mj J{K- is CJ ytin. □ 10'JO yens. 

1 □ SI Mn **nl up, □ under td Yrar-i, ■ 

3 C-teek yeui ski croup, “ 



e 


FOFillAR MECHANICS ADVERTISING SECTION 



WILL you TRADE 


one yea/s leisure time 

for 

Success ten years earlier? 



F 'liTER , faster, thr yen rs $ peed 
by — yet your irori drags and 
your goal* scents sci IE so chstinc 
that despair grips your heart. 

Yull ,-isfc yourself — ''Will J ever 
Ecr th r it? Or wilt l g-et there tost 
late?” And JW set? yourself ho ally 
win nine Sutteii, an old man trying 
to enjoy the rewards which only the 
younger man can fully appreciate. 

Toil k.riOW what the SiunE ten y liars 
are Hie uly to be — !s.u t run years — dru d J 
gr:ry yearij wrongly tailed cxp-irieTKC 
peart: 

Business demands— and pays — 
trained men. But business leaves ii 
to you whether you prepare yourself 
through long routine, or short cur 
with specialised training. 

You can actually “trade” t) year's 
Spare-lime study far ten yean 1 tnusini 
txpmtrite- — get at home in leisure 
time the «x pL rien tc-know k-d u iul hsit 
mutt men spend years uf l:il*r\ ■ 

feet ’ [he r rained a bilicy that busm ess 
pays for handsomely. This is no idle 
Itatemenr, hut a fact — established 
by over 50.000 records in our files. 
Let us consider a few of the*^— 

In 1 924 a. Bookkeeper — 
fra 1927, Vict-PresidoU 

Mr A of Ind sana mas marking 

time in a boot keeper's job back in 
1S2A -after a fine war service and 
■various attempts to find himself in 
fanning, in managing a truck hue. 


and in other jobs. With his enTcdl- 
meni in LaSalle came the change 
upward . 

hirst hu heira ntc ofi-ico manager of 
a cannery firm, then entered the 
autnmohiSe field, mid in l9Z7 became 
y Lee-presidcm, of one- of the large 
automobile salt? agencies of the 
Middle West. He gave, fl Spare JiVier 
into tied iri study with LaSalle pays 
campaund interest.” 

In 1918 rf Rate Clerk— 7n 192$, 
Head of 0*71 Traffic Bureau 

After :ii fuvr v Lurs in a little Indiana 

school, Mr. I 1 Eusmed telegraphy 

and went on from that through a 
number of railroad jobs. In l?18,and 
altt ady over 4 f), ho bad prcigre-Escd 
only ns far as a rate clerk's job in an 
jiiitnmohile plane. Then he learned 
about LaSalle training in Traffic 
MiHilhqiivftt and Ills real success ■fee- 
gam In Aveycars he established bis 
own Traffic Bureau and has made an 
outstanding success of 1 C. Today ho 
is a registered Practitioner before tho 
Interstate Commerce Coin mission 
and a charter member of the Associ- 
ation of I. C, C, Practitioners, And 
fit: V, rit«s, LaSalle JfriiWHg pays” 

Experience Hat Him Nowhere— 
Training Solved Hit Problem 

If day bv day experiuncewer-r enough 

for success, Mr, fi of Texas 

should have been a world beater, b or 


after high school and part of a unh 
vemity course, he had beuu in ibe 
Navy, in a bank, in a depart men r 
stoTe, and in a wholesale grocery — 
and :lt each had made a good record. 
Bui when ho substituted specialized 
training in ^ccnunlaiicf atid Law,, 
he moved up fast. Today, he is a 
member of the Bar and is serving jib 
counsel fur a mtm ber of T vxaJ COrpt^ 
l aliens. In telling of it, he adds, “I 
kr.Qto that K-i/Aowi the help of LaSalle, 
I would ?JoJ hone made is Jo my present 
point. 1 ' 

Where WrU 1916 Find YOU? 

Five, tea years from, now— will ydu 
he holding respunsi hl« [wxmtin Or 
will you still bo gathering 'Vspcri- 
cnce' 1 i 

The choice is yours. The decision 
rests in your h an ds — this very innam, 
Wjmt arc yoti going to do aliouL it P 

Take the dd-craveled road of d- 
perience, if vh.su wish- If has fed you a 
merry goose chase so fat, but it^uay 
turn out all right. We hope it wall — 

— but wt know — through the 

records of some 730,000 men — that 
Ling before ytnl re^eh tht end of ihe 
long toad of experience, some other 
man will rake the ‘"short cut” of 
specialized training and beat you tu 
your goall 

bill out, mail the coupon imw, and 
future years- will not mack your 
progress. 


LaSalle Extension University 

T H £ WOULf'E S-AfiCESt B U S t N £ E 3 T R A t N 3 W Q 1 HStlTUTi DM * 


LA SALLE EXTESSIM I.MVkKSITY 


Dept, IS1-R CHICAGO 


Michigan Ai'CrMl 41*1 


plf-nsc L,-! I me hw I mq utilise jny leinUm LI use In gpee4 tip my sure c-as in thft buAinraJicId 1 Lave cheeked — unit wind u£eag 
your Eiou uookkl "Ten Years' Framed on in Gnu. " 


S_: 11uj,ln-.-,H i-nt 

Ll 1 iLj^hi-x A i-L'iM.n I iLriL-y 

0 V.lEIL'll DiK'lLki-L'iim^ 

□ ft. F. A. f.riHL-tlljlfl 

0 Mfidxlu Sdln-iTLamlil-p 

0 PnjM-r ^^['.■kiHuii l TiulniliLii 

□ A B : 1 1 1 ., r , ■ liuklnci [k>rni,. 

□ L-Iiv; LL.lli Di-liw 


NaJI'e 


L Commewlnt 

tt I nduatripF Mknn-Eeintn-i 

r MHlera lort-nui cshiji 

0 PnMHiEik-l .UdiiniJCiikuI 
0 R^IIWAy Acl-uU ibOjljJ 

0 l(HB|.fa y .SLu[3'!.n MimC. 

II T/gRIkiMaeitEeiueiir 


I'r-wnl Peril'C-n 


a CrKfllt **10 IIjJIch-LJlUI 
C □ r/L a rkrn it l n ee 
D Et'jii il'.-h Hcstllh 
□ f.fri.-L LkVu AlH.-llli.! 1,(1 
n □aakJiig >cJ I'Laaace 
U CV'tn m*r.:i,-i I ApatiMh 

1 : Tl'ICllTUIhlb J lia.1 iTFar 

■iU'P ia>innvfiFic-Jpl 


Aklifelna 
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Me Show 
Sou How to 

EARN 560 to 5100 a Week 
and UP in AVIATION! 

My up-t-T'-fLui' linmr Btnsjy Ciy-arp 1 ^ivra jpu (.Tut- Emiuud work ynu rnrrd (i> fff .jr.'j 1 
ketfi n rtal job in this faacLmiLing, fast prnwirij; inrfuaCiy. Stoma nf my pradjnli!*, who 
didn't knew a HUnic about Aviuiiun -a luw muniths aco, aw Iraldnm ikswii line join nickt 
now- in ih<: nsr n ntl rui 1 ht grouixrt, (>F#r for ty iypn of join lo 0*0044 

•cnwe yinj huvu tins. nutusKiry training, {jot tJiu tarts about my UratlitLi] i:;i:i:iriir 1 

In* EaipIflfynMiit Scrvlc* and Money-Badt Auteviniint NOW I 

I Teach You QUICKLY— 

at Home — in Your Spare Time 


Yon <! I--S. 'r If! ■ f I III iriee up y.iM- | ir r-j - ill j: -l> tlon'l fiiH-ft m 
It avc ha me, to npl your training in. AviatUm. I've marie Lt 
twy N>r you, i ve put my u*vii fitted yr-iits experience — 
ihackeet hy over 40 CKj(lCli) rule;: of flying — live ycm nl in- 
bL rut liny in Lht Navy - — all into my 
thwoufn. qukkiy nttstered lutmw study 
Courw. 

KnPmiCui Experience Needed 

YOU ilun'l uvun need a: ihLyh MihoiiS educa- 
tinn-i-H-hin l havni to l,now auyLbiny; aLujirt 


planus ur tniyinw to U-nrn I hr nrui.iv:! work 
' itiiin with inr Comae. Everrthtny it 
ftnlilr.rd — IlLus; rjLrcrl. liy Jrnndtoilii ni 
|Udi tires, ilrDwliiKh tori eJiMw— tnftiis n-. pimple 


II' .-iviitLiici 
tlr-irlv explained 


FREE 


Airplane 


Ridci 


I'll Help Y«i 
Set rn JOB „ Tw! 

My h:Lili>n-v.|ilr Km ploy mu nt 
JJunnri merit Li at ymif Arrvlre 
■ -'i" rr.|»uio v" 11 n» nuiltnurt 
tti accept n, jub- Ln Avleiliut, 
wo 1 1 r cnraiahcly Lii r >i.- 
wl; X .-I'ArtfA 1 if .urs.iirj 1. plnVift 
iirtfin-tv. et o., that vniir. 

tr'i'iuit iriNi far ipu.-il |if.i 
WLnfir fn>ln i-lO t :i S-HUI :l 
w<eA. .Ye us era eJiartcn ii> 
rni'l ii.uri. Inr tlibi mtIts 
di-ry 1 -H p I loc k 1 Ml:, 

All riliiMit Iruw E llrJih 


my mmijititcd gr-t ilif 
Xtnd or lisli!, hi rv 
*tm S ] u si 1 the 
enupon quit. 


— ii> I ouo iv pi.vil.ilf YOU a 1 1 *11 tlW llif:>rii:H 
Lion you neoil tn rtL-i* tlm (loy't'a, wrllton es- 

Alulli&Llvim for Mui:Iiii=iIi:'h ar ril.-l'H IJfniuHm, 

In h Tew f.Tinn mn-iicte. If yuii vr«nt to lejirn 
i i fli 1 . T -phi tmve jrua mneay timta -Iks tfiht nf 
any coume nn your nylny ttme fit hmiaJ alr- 
Enms all oy^f ttec e^ni-rT. 

There’s No Time to Lose — 

Get My FREE Book NOW! 

Arlntlnn Ij (rrnwtnq by *rd btiand.-- orTiLIn nuny ncbi-tf Iil- 

itlLiirto :im : J I in |: nil DUJIE Will ELIilt (fit lht) ii?hpf fifLIUW^- (fit 
; i 'ivi.'l til Ji-DiJ, Tblrik JibuILL T<n-ir nurii fUt-lirt!. 3 .-UE HiC 1 JirenDr* 1 ; 

Tor m kob' my\m *UU Xv SHX» 3. ul-w-il tir tmw In avI:liIihi. 
Cjlt. c^ifi lAC.'L^. Midi cbe Tin !i ill r- n m 1 : « 1 mi (hi.* rl^ht. Cotlny — 
riyiit raiw— while yon' r 11 EiiLiialia-- *bnm u. ru r-erul you my bln 
new FREE Wiki L |i:u-fci^| ht|«i llrtierWtlM feWHE* L'lkiiiUC 
ti^^RRtUf|#Eu 1 M .-Ir^rum ill- rrf:.r.u maW Ui> Is KOW aj 


(yrt^formy 
f, t BOOK on AVIATION 


Wftlter Hloten, hnidnit, 50 l- Y | 

A V Let loti InstLtuf-e r>l C,J. fi. ,V, Int- 
1115 Con ncetU'itt livaiuf, WntJilfigitHi, JJ. (/, 

PlenBC staid ine a Free copy nf yiyijf hKXtk. ''WLftot nf 
Oppo/lunicy. 1 ’ itlMiin :iIl about mv opportunities ip Asria- 
liPii. ]iuw you will train nit II l liuru._ and help mu jul u joli. 


WALTER IflNTON. President 


Aviation Institute o£ U. S. A., Inc« 

1115 Coniiectigot Art. Wubiitglon, D< C, 


Nai«i-_ 


rid J.Y ]' I'L&AHI.Y 


Adn!?LTui 

Clcy 


• 94 — — *■ 9 LM AT | 


AftC 

(.lllUf (Hr /nr er drr-r.] 

S ta m 


STS e week 

tar Dobbins! 

fily ETtil mile tt. IS . 
T'lpl.iril: h, jjiil Jl Job 
i'Durdiilety nitre 
dh.lrsg’ mi luurse. 
m- I— dtl"i|'i^ 
'uIm 

■ LI OI 
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Spare Time or Full Time 
YOU Can Cash-In BIG 

Lit Frailly lodtulry ii Rr -win-: by 
La-: l | : ► ..Ini iisii_lnl:i. JipgH ::l:-.l PliUltry 
moot :■ m wininnlMJli'i! high nrh 


jirlc-fri tfc-j .1 mean nsnL jiroflrs on even; 
filEii raj rniiHi — (I'ufy spur drink 

■rriHiii-i.o-. j'Iiiv.i-mhiIh nf mr atmlcr.i* 

Jin 'it lunrad to Find try HflKlne Cr-r 


r«Hi"' -nl'i sir'll t" fvl' liV. Sip c-->. 

■tp.iH I i.J Pin Ui pun i . ■ ■ I . all HPP — III 


hi 


]’ll 

II r-‘iul 


Ilia k >*ld — Call ILAfaa It L*ji — nikr |-'i>ii 
Mill* ' !tr*dll|fcr jiprlf !«%]■ Ivmll .1 

1>p. i| ysuj nhlCn Bii’-a. | hi Ki'lf •. I . i-J 

■vhrp — tv !■ rir'E- L- ■" lJ ■.* r 1 -nm ■ Ifccl " *1 ? 

nbra nu In cic tC 4br * Am iut>^ c T acH^dii 
MdfJ-ir * qpn '.r Irmintd T-e-uJirynj-r.. 

in rncivn cui i . >. ?-jl 

ipura™ 1 cbr 

M ■ PrtiTfij Meliiod:-; Antlri 
Settee** RsrIiS Irnm STJRT 

Al 'Lb*' ‘wv**rt: ■iLlLH’W^.'' -I I IV 
■rfc ies 4 e*-r^ vul 1 1 P-ii 4 « ■ r K 11 1 ■ ■ ■ i bv 

r-sli 


YOU Can is.. 
Whm Ibey Have 
Do n r 

"Yivur Cournt on 
l-'n’-jltry Tt*|M,i)g if 
file mmt rcurlleiJ 
lUUf i--: i r li C'JT'I »■: 111 ClUt 
ci- in- 1 r loil bai's 
ondnt'i up a jilcmazil 

Uil ■-MlV.i I- ■*•■;!■ = - tifl 
f,D flij H.B tLil-|rrii&<«t 1 .7 1 
l^'it J j' l *' r,,n ' 

J.L.lbdii'il i'l 

V.. r. irt -'.I ■£ H-S a *wA 
r ]ft:h Lmi--:. 

Ijutr VuLn H>-jff 7 Cl-ll. N. 
n. ■(■i'aliu-lii D*rln| 
tAI ». bippB r.'LrP nL Y.| 4 *b 
I3X LB Lh Iwcis 


dt aun *J ..|f«"i4a'/ai»r i li its* it- 1*. 
ml I Inch Lfcurr I i d t ■.■ ■. . .HaihlKX 1*13 art 
I'-.r p : su I n La*-* ■i-a fijur-i ircr^ir. I 
uiAfi LLflcr^lQr rcu EL'al ajriE.a.tlE.L, L -ill *>l*ii 
ll-ariif.- ^r.fitdklla . Yfi* J 'll L-Si jIL T i v 1 toil - 
ill aLlv v-a u h L-i rTA h L- 1- 1 ,-M null .bi'i lari 
Ir.f.rp'i I y-juri r-37i mii.-*. . ?»• sa.- - i sram-, L'i! L’ini 

yipiidip ijfcSi til* tkkrjrafU.'lOikH y-hi \ STi HP* 

MkI I LB fcri-fcl Jkfi Jub Wir.l ■ lay llrlL.la m ! . C pI 
i l i- ULEifeiuEi nruT !■ uiii iiT h .111 :1-1 k *ul« 

|l B > i* ..^■r.ii.i iulfc J|lii| J. bldq qf .'-r.ijr 

ml '' • 

FREE HtlOK £hfl« Wit igSICP ROFlTS 


ietTiMi up rJLJ-:?: i->:k. 
1r> C I.y I'PiLt." Villi. Il 


arairEia JLiJ f*i Pii.jI- 
ya'j r Es li r i a ■ ■ rvl- 


. _ if* 

■Jn.-n aim. iU ,VXf — vT ■l.ltE 

ili.arfnri: LnuUiAl uF UML F.lji lift? 
iraiV raia-jirl - km riiEIIXCri^l Pi. -I I J V I all I 

-fj I irnri Fkucrf r.^h I* t U TJ . 0 

Lkir ai Ak-mpii -|J» ■■ ¥-8r ji I i.l I -il 

bid Enihs'idinrvi Tlra P*»j«pk Ll'r«i 

a ■ ■ V' e pm — gnu aiv cmJi-V’ sTdi^^iH 1 * r.; 
uuKry IilhIhh b'incp. "-yi t-'M tny b-sr-k. 
«Mld I< HI 11. Mf* ".I li ‘-I = 

!>«u l c a Id rili'ili •" d i-n ' I AUf ■ .Lay, 

* L .'■^JUCrSl" l-'-u S L* HTf U 2 I n Jil l 


Lid C 


Get this TREE Book NOW! 


* Harry M. Llinufi, 1 * 141 .. 

I national poultry iNSTiTUTi; 

. Unlit. 4 II-H. liV J^LiJ IL |2 con, L'_ C. 


, TJtir Mr. Li.eiOD: boill HI it your FREF 3 Prak. -'][i 1 TT to 
| IUUku Fnijlrpy FroJlt," I iram to Sunk* rnwe HWft 
■ MY -opfortlmlltT to nriU KLlHHt Co Sfi.lHKI m year, aponi 
1 time as J-jll Unie- 


| Upit,r 

[ Anliaeof*. 
I CitF-r- 



I Teach by Mail 

I CAN make a good 

pen in an nfyciji.iL voar 
home duxinit apare fitoo, 
no :i:;itltr Tfonie ytia live Of _ 

hnw [morty flu lia-iV WlltC 1 . Mr Elm- 
pliEed syjiem hos ?'nciwn tSiciusaniJs Ctf 
olhrrK enn wr.y lusiKw pi:i:i;m -hip 
diiT.nB The pSrl tv en(y ye::ra— Lt can 
aod will tip the ume far YOU! 
BcntUnLly llluel^aled. Book 

"How to Become 
a Good Penman 0 

tt cn-TVt.TiiiS HOl'.CYilL Inform 

caaiiDit.^iOi tMtimpjibb 

and beautiful aiHidimma 


FREE! 


of pcnm.tnsbiy rinj iVtltff 'wl'.Hf oth 

atcximpliihod b/ the Tam.l>3yn ay 

H.LIU4 irr’ff tfi r*i .1 f ir 1 :' if j.'n ffiri* 


]luVC 

Syatanu 


accomplished by the 

I four H.LIUH rtiTJirrfit V—V. . . . 

ih jr J id mfl /L- ■- JK- H-=r 1 ■ * u mil; I □ i> aY . .1 iAri>iY-r 

‘ F. W. 1AMBLYK 
eta m^fiBLiir-' k.«i*i citr, Me., ti.s.A- 



% -Jt 


Ultrs- 
moddoi 
I 1, i a □ a 


Jnz.£ tnuplht by mail,, Note nr am. hluiiy ku)>s(t 
Ji.’jLinna for adult beeiunere Alfsi &*lf-irwtT«c- 
L:^j:i fl> fku fo-T ftdv nnced piiuiisla. Lernn doil 
Riua Sty lei, S7d Jnss Braakd, fad-in Im*: 4 •*! 
Tricl LodiDAa. H-04 IlliytSimn, f-nck. Stomp 
and Dfrt EileeH: 5:mphamc and. Witlw 
ITrirmony in liteat Itudiu aDii Rut-L-rd Styb). 
Write for Free Bnoklct, 
wirmm r-j.*f s.ih[i]L, I m t. mi ft, m 


AVIATION 

Information 


hind iddraaa Ipt I 


i krtowiHiM PBflBidtav nm 
ApKeflMlEkl 
h. lu dU 


felM frilrllr™ pnJ 
iM 


■ vdAiP nam*- and ■ 

prlSSl^Val' »f in □ n"p" ' d p rM_wmT ilr.rP.Li quilirr. Our r-i 
Ua'IJib AftrplKW Indnlrr I% fc I ^ r *+ " i 1 *** ^ 

AMERICAN SCHOOL OF AVIATION 
35D 1 *Ti. n. t i. Hit CHI C* C & 



PlfASURE or PROFIT 


Ki 

Liibhi! St/m »kFn ia+iIIbi Id^rrjnr, ILlur LT^jp’ik^* 
ir?.-Ui'«J -ilp.i ij lulllied y.iu v. T. L r. tt-cII p^jrH 
Efur.li ;i ur"" i:ruluii*nTi. !tn ■- i:-vb' r v.: m--w d- r rKJ- E 
buoikicLp L‘t.*j."."T»-»*J*— * hi ^'Ac-da^r-ap-Jiv . 


fttclWlfni ».*hy -:r 
nr bo Pr*Dff* *1”^ 

wptltii KijaUnr-* ■ 

■jT p4xItHcpIVlI>J. Sff-> vsnrarldiKB 

3dSu IP 

U-L.n K ! '“T I ’ I .Ti . Mrnil I>J Lif-I <3 

uj.ij^i.ii- bkh n ■ lit iL J _-dj *■ ri 


AMERICAN KHWL W F^TEWRIlP-WY 
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was 


Stumped” 


“He was trying to figure out a way to 
speed up the machines, I could see he 
was stumped and I asked him if he would 
let me try my hand at it, 

“ *Gu ahead/ he said, l but I don’t 
believe you can help much. Looks like 
an outside job to me/ 

<h So I started right in and pretty soon 
I had the whole thing worked out. The 
boss was watching me and I could see 
he tv a & surprised. 

u ‘How did you learn all that?* he 
asked in that quiet way of his* And then 
I told him I'd been studying at home 
nights through the International Corre- 
spondence Schools. 

S£ He didn’t say anything more and I 
thought he had forgotten all about it 
until he called me in his office a few weeks 
later and said he was going to make me 
foreman and increase my salary $75 a 
month. 

cc ‘Keep on studying/ he told me, ‘and 
you’ll get another promotion soon. You 
can’t beat those International Corre- 
spondence Schools text-hooks for good] 
sound, practical knowledge* 1 " 


That’s a true ■story of what spare-time study 
has done for just one man. There arc thou- 
sands of others. Why don't you take up a 
home-study course with the International 
Correspondence Schools and prepare yourself 
to earn intire money? At least yet the facts* 

Mail the Coupon lot Free Booklet 


Hi 1 E KMATiO N A L CO R H ESP h N □ EH££ SC H A 0 LA 

“Tto BltfcwWf WETSiJi" 
j lat-C, trranlDh, Pnia. 

WEUiHil mSC nr cfeUfacloq, Uusd iee,,l mt- K tEn rv 13 r 5^11 b«k- 
lit, "Wira 'Wins nnd Whr." aod Tull _p, rl kaliir* j.ii:us Lin- pu 
t -if/sie nhi,£|i 3 liiv# ij:.iI.v I X Jn. cl. I' 1 lit VtLcw ; 

TECHNICAL AND INDUSTRIAL C&tfFSEa. 

3 niHHfdl liri£ L r, r L: h t n K n l^|Tl-3 

M-Jflilldsr II T i L . Li;. 

]1i£irmiiuh<r n ,1-uU-ranbUtj 
tlL j'JLCl? SHIlli|l TUlIrTTrl^lff 
h. It. SerijHn l':c?mi.n 
3 L Ei. lSii .Is 1 triiL I Bn Di|Lhk r-n'min 
, On KncJnc* □ DLueL Ei^lssi 

.I.Tl*t|,-m kTHTlntl 

. i|l*-w« Bifflutwiaa 1 
rivn Elifllhi^r n Cn»l Mkrlna- 

- :ir\ -vl nr.l Slap-plnF 

h’luTiblne n Si*«.m PliUflt 

J UwlJnii □ Vt^J[i<Jio 

BUSINESS TflAiPfiNT, COURSES 

1 H i 1 1 1 1 r 1 r, | Jlinu'in^ 

] - *Tsto£i(L Jtran isii ’iiiiL 
lTiflk- Mjfu^li.rllt 

AMriuiLinrr 

libit ArowintlE? 

U?. J*. .IM111111I Lnt 
IXriTTlirlsl W-tlt 
I Fijjlbris t urn -I'lri'ltert 
I :>in- i[-b □ JTwiKh. 


"SAlrilllCHt Q OTlftlbllFt 
a.iMinwIf L'lvenrlntj 
J CffltrHh'T WiiL SluIJilrf 
, . tT.h||«i ural Lijoftimin 
J JtEPUKiir.il Or i.flk.-ii.ili 
CuntnlB Cunitrurtl/ n 
ronorrl'j E^i 1 c i n r S n q 
r M.-vhuii.ni Etiriretr 

~ !cii:i KsiL.nrtl.liH 
m '.-'l nirl iirnj Eiiginr-r 


CfccmUlrF 
J A | , rl.-iil;unj 
J y aTtcLlion 


RJ 

□ JI 


hirmiirj 

A:llll:>" 

JLili'j 


DSI^nr 


SitnminitilD _ 
lrfdrtfliiff KTia'w £dMi 
E-eiKBiiplij Liiil TviiLrifi 
< ni| iffp.irB n M-’ii (.‘arrlrr 
f MlU Clerk 
C -.iiln S£Iki'i| I ■ / r r r 1 

irirh M-hml SJhXsrti 

] L : ■ I - r f . , 1 1 :_c Q CaftDOnlnfi 
t3l)T*irnini 




?i»Ent 

Street AJJrt ss , ...._. „ 

CLlr. 

Omnn-Onn V. ... ..... 

f'Tjiiiir PirjMfuJ l".i Cunt;#* iAvhM PirliT fkftl 4 «« 0 M 1 f* Jnlrrna- 
J !■> i,~ J , ■|,rr.vf..vil.‘ ruv: M r/iLnilr I.' - . J 1 'j n , I. i m ■ r L J J .1 .' L'-. I r : i' l r Cah0dd 
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pj’fliii-tvaJ'j 1DGT&VN0 fit cii r A !T-lt;;liiI; nj Cumnt Dr.pi. 


Jjuintchir erpia.vfiMttf o^pcratLim fl/ m cJ*n» ai p-jiii-H. c motif' 


SITn«l>n ft fJfthMp (ttkiml rTyorie rtcc i>Tt ittOTfdttrt rJaCfcnto Dc'jj-n 


ACTUAL WORK 

EAT COYNE 

Don't spend your life in a dull, hope- 
less job! Don l be sati sfied with el mere 
$30.00 or $40.00 a week I Yon don't 
have to* Electricity pays salaries of 
$60, $70 and even $200 a week to thou- 
sands of fellows no smarter than you. 
And you can learn Electricity at Coyne 
in days— NOT BY CORRESPOND- 
ENCE, but by actual electrical work. 

Golden Opportunities 

Paying $60 a Week and Up! 

In Power Pi ant work, Arm ature W ind- 
ing, Auto Ignition, House Wiring, Ra- 
dio Service, Refrigeration, Welding, 
Aviation El ectrid ty, II In minati on, etc. 
Thousands of Big Pay Opportu- 
nities for the Trained Man. And you can 
prepare far one of them i a 90 days at Coyne ! 

No Books^No Lessons 

Coyne is not a Correspondence School. 
We train you by actual electrical work 
— on huge motors and generators, 
switchboards, power plants* substa- 

H» CL LEWIS fAVWP 

PRESIDENT IjW* AliJ 

9(10 SOUTH PAULINA STREET, 
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MY FREE BOOK- 


SitrfnCf if opting on a torn* PvncftFfsiwf Omeeriw 


jSf1nf#ttlJ -TwRI-tH-f BSVMtffftiKKrrri ■urrerlt 4^ acfual yfutlin 


’ H C. LEM 15. PRfSEDEin 

* COYNE ELECTRICAL SCHOOL, Dept* H H 

: 3« Si FtttllU It , Chicago, III, 

‘ <3 I cm PlenwjwiMl ms y^iiT blK Prcr E6 <tI rics.il 

v Uuoli wLEfo. 141 JHwtmtiwnv This dvn Em-I oW.lR’flu: ctll- 


jVnma, ,., T + *, 

Address 

City *. .State 


SHOPS 

tions, auto and airplane 
engines* armatures* etc. 

You don't need advanced educa- 
tion or previous experience* Coyne 
has been placing; men in Electrical 
Jobs since 1899. Let Coyne help you 
to a good electrical position J 

Free Employment Service 

EARN AS rou LEARN 

My Employment Department gives 
you a FREE lifetime service. And if 
you need part-time work while at 
school to help pay expenses* we’ll 
gladly help you get it. 

‘S BIG FREE BOOK 

But get the PROOF! Mail the coupon 
bebwformy BIG FREE BOOK— tell- 
ing all about jobs, salaries, opportun- 
ities. Find out about my Free Radio Service, 
Auto and Aviation Electricity offers. This 
costs you nothing and docs not obligate 
you in any way. Just Mall the Coupon t 

ELECTRICAL CTIIAAT 

FOUNDED 1 0 D O W VllV Wi 


bent. 41-72* 


CHICAGO* ILLINOIS 
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Win I a in e— - 
Iriondfl— for- 
tung! Piny tbs 

fi a \r a. fiutm 

Guitar l 


oil fate#! hit a 

lt T if rj 2 the Fic2u!i2rf u rrx itij ! 

duvn Eiiod times. aplenty! 


Nat in Hawaiian 
npert direct* y<m 


Lean* at Imu 
In spare time 


Ywl ME eipeit jD-tmetion dL- 
ITCWfl IlY Ji r,Mr|.j-l , Ul .m:.l player 
*uil Kuetuitj WIM 

Kalomoku. ITr quietly re-yeals 
[i> rim th ii iKcrrla ijE i ! .hi IM- 
dnMLDK ImtnmicaL 

to Ifintn. Th*n rid 

cdh piny njy mu ale 
“BWHilfct (Hiiift#, 
tin -nl"' !. Cld-tlmO 
isrt*iluj, native 
Hfi i¥:l1LLIi jursi — :'ir 
Wal IniS. You'll 
Dtvcr Ilf: iDClIJfirfllJ 

UdEJit rUU ]fllir[l tlj* 

PeTDllon tlLU^. 


Sinn? Id prajo clr.in at Iioine- 
Even. lr yfi'-i don't knO* » N0(# 
out me I Ihxl a no slrriplo. [imu 

:i ml C-.L-j , |i -ii 1 1 liCqlD .1 pltTC VOil? 

nr.it lesson. Ju LhU an limit yfiLl 
tiin ploy LIE 


Cn*np] etc 

C oar* * 

12 Jftw-ons, Nomlnif 
omitted. p’lcuirta 
cscc-lHiLn ctm-j' moY*, 
You e-rf. mi re ta 
iHiijn — wecin 
r?i> jfij OLlirri wu 
am ilu (W Jon. 
Over [Hl.MfG sue- 
tCdsldT, •HlfiCBta. 


PaT»l**pl*r 

’.Yfi Millie 3b easy 
for von. 'SlarteUli 
mu ill Unit payment 
— Tlieq E»J.y wills 
ii'iinr hm Goaaonljr 
fe w ee o t r iw r howi a . 
Y(nl pnly Piy ttLfl 
cut or imriftfea 

■ — BOS fi: r r-lkh livery- 

tklAE- 



T . HAWAIIAN GUITAR 

GIVEN 

— with fttniifrtf j.TiliHiaiTi faJiritwi (Tot** and com- 
p]etc playing outfit. I!c-]ia::]u ret-uJenj ft»ll 
Il8 to. *^n Eor Hi mroilnr inijLnracicrit and 
out lit without. the fi.no Fsbrikoid L'hbl;, 
itWsA aivnc lh valued at S-'i.nu. 

TENOR BANJO 

Tbs tome tltorouf b. JcotrUrtlPfl Ob t>nj 
Tcnra Rtiijo. V Ini In, Tlple. Tenop 
Olritn. Dim Hanja uiiiilelc. — 
nil Jciv.itii Ir-Hl rectum.- It din (ut 
f j|j LulDrauUno. 

FIRST HAWAIIAN 

CONSERVATORY vf MUtICiInn. 

PLh Flt+r, Wuuni ILmi, 

lnL. +**, N+- YWrl. 


M Wt *A'+ P-ifr 

. Lmrr * -"if .:■ 1 - 3 1 r p . 1 ,Yrar J'frJi 

Uim-bir SJ.-J. r,kl ILpa+fil-Lv Cc-JcrLT 


Send This Coupon tor Liberal OSEert 


ftlWT HAWAIIAN CUNSEkYAf CHY Or MVSIC, Inn, 

«ih nHfpWnfltaiirthfHi., Pr.pl. 74 a.Nf* Ynrk, h.Y. 

TLfhhp 1m bll lull J □ToriEJitla.il nUnur your a^-lratfin iliLwaiLia 
GuJin r tlaurwL I uiii not (*it3fict] to earuU bul™ 1 itiuit to. 


N-Vof 


A<3iirr=u 

Cft?— - .HtStU 


N FREE BOOKS of 
BUSINESS HELPS 


Wr publisb ovl'I - 'JW Hdinc Study' Books, cfich m f umplKte- 

tp^iitlsH of irs t, 1 1 ! ►] i ■ t . Ifi: l.a vm uio- or ii m>.-^ fur you t ]J.n.kfi on. 

D CtmnwElil Art ' D*ter»!i on 

f Lt ttc r i n b r_ AutwndbllH 

□ tdnrlliinf O Bulimy MT«rk 

C S|(n Making □ Electricity 

r Radio U Carps ntry 

L AvIfltiDii O HiHldFB* 

n FilntlnR □ Contract I nr 

c -Bilk. Screen FtoctU D Sheet Metal Work 

SdiI niniiV . ■»! Iier Hiii^f^la. All tli-Hi ribeil hi oij|- FRTiR 

CATALOG. Cbnnli tba I il I j I- 1’ r . :h in Tvlucb you am lot^riMtitHf. 

and writ* UUl, 

FREDERICK J. DRAKE & CO, PublFshers 

Ftcnm 5DS — 1 7B He. Michigan Blwd, Chbup 

Drake bcDht ara tor sale Fn all book stunt. 



Earn Big Monejf— ^Steady Work 

I Jiim'I ...iimiurviHirllV ■ Cf ^ !fl 

rreptHO Pmr tor yvjrlntim. E^aarn m-si K. ;A 

Up cne.B-y Tr ,nkLn|| t^4Al lieA* I'l * f 'J/r .M 
few mo " r hi Lu l>iv or Etv n I ni Wf f 

slnea. UinflHpi*cid. HnlKiiil b. ' iIh Ti- [ '■ 

ly «n1orn:ii| , I'nn-r -y.| traluLoif. 

] «nl Ii ifluBl taut met Ion. Eliiy cerms. 

Writ* WOW For fc>MI»g f an rt indal i*nl all*r. 

Hew Yirk Sthtil «f Mithinlia Dantlitry 
1» Wait H,t hi reef Hrttlnt 


MECHANICAL DENTISTRY 


lEaiiNWATCHMAKINH aa. ENfiRAVlSU 


BY OUR profit-sharing plan 

OUR GRADUATES SUCCEED 

Or* .1 M.r r.v* ,i.rl*MU uiuJ Id ■ mr roO] -ly — m* 4*. 

IfiI dth fJD.h'i# a hiaj. Aa«.air in TFiKDuin. r¥rf i 1 1 , Kn 1 “ 1 4 

Call or inh torn FBE-E H0& 


BEDFORD 


Trade 

School 


Cnrcrpill.iL Tciitcr Mrriiaiiic 
Aviiiiou HerliJiii’c 
FLyiajj 

AiqLine Welding 
f’liijj! iiif Dr. 1 Li nj;. 

Air Mvjfjirori. 

Stimn^lijjlning, Jgn7twn 
A«t7 HfrJijpfc 

Micfujii Sliujr. EUytrie Wrldinj 
GnwArthTeric We IdiiLjj 
kiiEfr SherhjTiorr Air Drnih 
SleriunLcjl, Aiehiceccudl Di .wing 
Sign ] 3 «iniEng. Shoiif t»rd W'riiijig 

TjILlIi^ Plecurri^ VfiitRi Elrflritf 
(."ommrrriaL Art. Fine Ait 

jkli jra> i.uiMf.o - r.i m r. h a 
H'rflr |li7r tjfjlivj Jb 
Hr wl:]y n En^incrring Institute 

<Oi*i-irtr by lirfi|.>rf| I. >1 C. A> 

li£> EkJff«| AvmiiiT, Urrmilyii 



Anyone GAN XuARN 


■C ^ 1 ST. Im‘r .1 ■* .rpHtm MT-DIDIT. r«*rillllDf TO 

' An »m miiTOT. V ■< iAu ■r.ir-.ii-n : -.4: ull 

V— :.! H'--rfp. : .4 ■> P-.TOir. >l*ir 

Wlnai -*■ Emwiit! ** ■!- >e" a lindj 
'^Ivf 1 iiklir e V |ba L-, 

dr ei".i IW h'v lii»i| 

b-nL-nd La. Itnfau Lnl. !■■■ krr-n>la nlcr^. 
and lav lall I^-arinr Kkaii ITard Kedw. 
idpU&UKL ICjQ.OJ- L*3i fiLra. 

flillrli h*. t>.. IT Rm 9 - mil. 21. *.T. Clip 







POPULAR MECHANICS ADVERTISING SECTION 


13 





,Lr B5r v 

g gsg&fcr 

y Sv r '-' -"T r . 

aB£«&fe i 

I 

.5^“* ■ 


Wr iinrrpInrr’J irmthillS- 

JuH, CpPJWOiEern. mi-Hioa. 


Inliirr.liory.nl I lruA<l men, 

” pjl^-rkj. r.in: E-Mind 
even tslwrtm In Jin? 


J> 7 afi It'iil .l'il:-i ur.dr-r 
Uib ctia. JlaH rujLi.in 
Irf drulln rsf our 
nmaikiiUtaaer. .. 


Men Who Work With Their Hands 

Make the Best 

DRAFTSMEN 


*~and we'll back them with this 
EMPLOYMENT CONTRACT 

Wt: are looting for- more ambitious young fellows iv ItEs factory, 
building-trade or any other hind of mechanical experience to 
prepare for niul help place in Well-paid Drafting poaitifin.-s, 
Sileti men, we find, are unusually successful as Draftsmen, be- 
cause they know how things are done, and that's a priceless 
asset to the man who makes tiio blueprint plnns, Get in tnmeh 
With me and I’ll tell you huw yOU ChTL cash 
in on your entire past mechanical expe lienee, 

□railing Is Logically Your Next Move! 

Of course you reellsc the hsffgest handicap to 
mechanics] work is that you're limited In 
earning capacity t.n the output of your two 
h-Umls, jl.'j lnhe as you I I V e. lUvcu the nk LI 3 i L r] 
rncchitWLo SurllJUg #TU to {CO n wi L til; Ilulm 

reached hLa 3 Unit. lie can never earn more 
and when ho gets -old, he win earn le*a- So 1 
don't blame any man for wanting to get 
away from this future! ess out foot For want- 
ing to get into Buttle Idung whe re ho ran use 
3: is 3iei.il ;■? W-o'3 Ah hia hands — Where hi- will 

ho paid ror what he Knows* instead of only 
fur whilt he d-nr* . . . Von know cpogrli .ihout 
hibepticLta to Ujideratimrl tliut FLAN'S govern 
every move In farlE>ry i.tir] iiHiiiai ruction 
The: 1? rails man who msk-CB t3ltm Is oovcnral 
Jumps uJieail ot the ■workman Who fullown 
them. Atid so 1 waist you to Knew cIlzlc. 
DRAFTING 3fl a logical, natural PROMO- 
TION from mechanLca.1 and building work — 
Ueltcr-piiid, mem Interesting — Just the jkind 
of work yuU’d enjoy doing, 

Get Out NO-RISK PUN 

Tile Diy to h FlUp [Sratl ili i _'i:t' 1-'- you — l L f .1 K1 *T (ban vnyn 
I hi 111:. ]- Elh'-s IHh '■UtlTCte 1 ■.li’-nE* 1 OP J... I Lulin. il I’jiirj.l h’lli. 

T : i ii 1 1 :■ n ti 1 1 f.t ruii tirt wsi pi«r ihan tmm i»i?b do more e 4 .u'D< 
i»*i it ililJIlT. lu.e [i.'arn.vit Ie -i u i ■■ 1: ! / iail you r-in, ioo. 
Wltli i In ni- ui»;i-j'E:rn of MjjmB nf the tun Era '■mvl'iicro Olid 
rnniKH in Un- 1'. 3.. ms bim iMrisrit nut ■, plots tn pn|iim 
rmi fee PrtfElTis w"rlt In ruii- j|i*n.' tlmt- il bora— I lira to 

l:n l* 3 :nl Rfl Pi (JIIC nLaUIUCI u !|Cn fOU K 'Ell}' illlLf WEl> TllHlIUjJl 
thr- tsiurso. Mil: Ebe nsup awn! wu'U hu triad tr; tulJ.yuu.iU 
ntxaiL ilia ureUme chance. 

THE AMERICAN SCHOOL 

Dept. D-447, Oeie! Aue. and &8lh $i. p ChitapJ, 1 Ilf mil 


'"I hivt ohla hic-l ■ 
pr.4ii-i.in u a | .r.i.ir 
■ IrcTlp in?.:: wLTG.tfc.-r 
M uDric i- 03 Enciilr 
I *■: . ""d in [ IT I 
1 1 k .■ Uin work rul 
■wpll. I bt'L'PrrtLilo 
j -r,ir ki'-. in inliuin- 
iii r Lhn nupilKa 
T-™ m li'Ti 

. HflTthnn. 

A-iTinra#. Inn. 


36 -Page Drafting Book — FREE 

'fi-llt l.l'rf rlEV DniSliii! Ll Pip IikPTi — lnW iDIvh- 

i -piiiff the ™n If — “hjl imarhalblf CQceK'jiill]«* 
oro ypen rci nmi'ii-vna HiUl now. Moil ttiiit-aE 
for i ■- ii [ i y — ¥rlih,ii| i ■■■ ,-.i □rvbUtiiu.nl, 

‘"““liilmiiiiniiiPiiniiinii.ii 

■ AMEBIdAJf SCHOOL, DopE. Oa+T. bli'ii'l 
j.AVC. A fifilll Si., Cle r^jti.i , III. 

; fif.w toil tns. a irhuiii out or eiilknu-m 

■ p.I.-'U VT''- jc Li ii jiiSnu- Ar.:l panploiyBinnl . ■ r !■ I r i' 

J 11 1 3llifi lu.Lrk- rj X tri.'luu.-. 

□ DRAFTING 

■ AnhlU-Olvre n CItJI' Exivlnctrinq 

S tui|i||ns ■ ; Au|n tmjIniiTjrq 

I 1 il.itrlnl EnglntBrlit] 

S r 9 uilil.ii MuntiniDnt 
{ 7. ^Ltuvnlks 
Z _ MeEhonkuP EneEn 4 «rlinf 
j Ji lifii Su|»ri||l>|i 4 int 
J reremanxlilp 
; □ H It Ii Schael In 2 yoon 

■ l. Structural Stool 


1 

>■ 

” & 1 . .Nr>„ 


] Ciity- 

■ AEO- 


.ytnr.c- 


niXUlKiilriCi. 
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L : uli Kiilrc*i Fur 

frnm Yuur IHi,mt 
» 3.pp A nuclei dc- 
d-DiEtd fr eta CC«SC 

■nftrji-ninE if 

l n col I ic.t.nl 


^Meh Wanted — 

Glifornia 


A LEARN RIGHT/ 


Full Railroad Fare Allowed 

IF to Los Angeles I 

f ['$ only human for you to Wane Id come to California, 
Everyone dotg r How much better to come ami gt Et 
Started right — quickly qualifying for the twt jfcjj jsbs, 
TK'e are allowing full railroad fare from any point in 
the United States fof a limited time only* to encourage 
more men to take advantage oi CaLitomia Tr aini ng. 
Nn'ct again will you get W opportunity like this. 
Come Vi' eat NOW ■! 



A Fiw Si-nark Wt»hf at National and Vsii'fC Rtt^y 

far A Big Pay Job I 

For 26 years National ha* quickly helped men. get 
ready for big pay, steady positions: in the profitable 
Automobile fields. IW'r worry about previous cx- 
pertence> or whether you’re too old or too young. 
We train you by “ Actual Shop" Methods on thousands 
■of dollars worrh of right-up*(Ci-the-rumme equipment. 
Not a Cotteipondcnce ScbouL Start any time. 

...and Dsn f l Worry About Money! We'il Help You ! 
Even, if you 'to slsott -00 cash you cm set Na::ouj ‘Tiaiiiinif. We 
help you secure flood part-time Jobl to earn livins etpentet 
while taming. Unlimited Employ mene Service einirrt you real, 
fticr.dly CD-opemuDa in a:ccci Ilf *lw< Ivd ON tht Itw4 to real jraorbqr, 
etfidr work md a |uns.|x-mu3 future. Employees keep us busy 
xer.dinR them snun— dirt' know tluf Nttlon±L AviO Men stie 'best, 
Eli they don’t w*ytc (brie time on. hil: aaked, uiitnincd sn*> 
(hinic$. 2} ,1)30 nucceuhil rriaduacLS SitiCC 1993. 

Mational Ddofs At* Open -to You I 
Inveitigah at Once! 

Write now — Todty— fox (be whole story- Our bis free 
bonk wtrh dl'ghIp Scut FREE. Don't lose aii'Mlirt 
minute. TbrWt o:Te.r.s a r; neeei.-u.rily Limited Jon short 
nine- M+i] ("pupp™ and saun you Cut be OP die 
i nin few Los Ansels. 
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(dli What (Jntlt Sam Pim 


HpkJj- KiUry ; bo hy-oftoj u [r in H.TLHi a year. 

New to Pick Yuur Job 

(UpfulpH uvijf ywliKi-^; ftMoeor trtsel. 

How I Prieira rim OulrMlp 

iJUrbk run i : TT1 ■? 1 1 LI nxp,.-ii-im>; ms Pion poxi 

h ion : *ml FIRST Jolw mih'u. 

About HiIim Every Ynr 

Unde Sun k.vr* kwJm: i4**dy i Mi lMI. 

Abo- ut UiE«l|«|i[ wltti Pit 

iHHIuy raratlij-ns: aLcl luvro: iiiiiry earn on. 

About CJvll Stifle# Pcniinii 

Faithful UDeto S*ra re(tn» you 


GET IT NOW 


Sly FREE! BOOK. " Elow to Beeure a auKvrm- 
mpnr Ptnitiofi “ o.'Ha yutt tho whoio etonr. U 
you re an AxneelFS.il Ottrea, over I-S. ytm iaji 
SM jupoirvlai! about lay wills, tow pay iuuL "h".Td 

l.llmw." TtirniV :l 200,1 iKrminmL THiS.COIL 
■altniK (or yum no*= talLurur OrTc. Pnoti 

mad car. CuHtusim ServLre J. 1 » n. FAiianu c:i:inl 
fTlorl,- op other sa-'xl hit.]. H.-an jar rny l"J-tr;i£ 
rtonfr tmiay i ARTiriiiR r. PATrERH^JK. 
Ihittawu SeliiMl. i4 Wipfidr Bldg., BMOlUAWf. 

¥r 



College Courses 



AT HOME 

Carry on y oureducatioo. I>evete> pomer to Initlnta 
ami achieve. Prepare for coil esc-. Ejctl credlttowunl 
a bautHjMX- <iep run ur T eairhinij Cuj til iCMlui byrorre- 


Ctf IHnitoersitjP of Cfucago 


-■ kllwhall. 


eRlcaOQ. ill. 


MUSIC LESSONS 


IK 

YOUR 


* Fast Am nFii.-v enej+l!- ErJrd drtir 


HOME 

m 


}?m mo litiiu mu.Hr Ilia IATt fwrt^^v 
WdW today ItM Our VREF. BOOKLET ANO SAMPLE LES-SOtt 


It tells lio-w to learn to liJhj Piiiun. 

Bunin, (tt- lfev.lLlnTH :ir ^innTil 

CMta you only n (i'w oencj a day. 

AMERICAN SCHOOL M M.USIC, 


Oliua. Vk'lisi. ManrlnLn. GultST.. 
it pinviTi. Vuu as Vfiu leaeih, 
1 liii id a lid*, of Httpond Kiuitente. _ 

fillip CHICAGO 



b-fti. 1 1 h* j Fa 'jjrw.LBf 

MaiieTOMh^ruM«{h L yeihPilttT.nnr. 4 # 
^6H£ii1r Stl'J Ivr Eire ‘juyli wr.lch nixyn^how, 
riliiTEi 1 TH J z WddiIwjftJ X vn. . Detroit. Wl LM . 


TJirLtH.l-.lHii 


Tisiht tv Meyer Bath* 
an JntarmatlaTPallv u nmh 
nrt Brpm lUtlb-ll With 1 .IH 
■rwrllwMl rtUit illinli. 

ThLi [ThLnma — bewd oh W 
y h m i-h 1 rasultiul |r-ipcri™» — 
triiTijj'jrms Lailrttnlm (Ih-ott 
Ii.Li'hIhtii! I'^ o fact. ETrynte Ih 
H(I irr IITIII- r:ir U LliHvr Ln Art 

— u TaurlDHtin*. Lucrfitlv-s ph^ 
fi ■mli'.n -npr-Ti to lint h man ttn'l 
waaiien. WrtHi Ijt lll aiuetoil 
booh icIUnC nJ our .vjnrossrul utudehts. 


Mdttr B»|h C*. r Dept. is. 3 Blh A Mkhtaa". Cbleaoe. IN- 
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Earle Liederman says: 



1. (, Hc Can Make Anyuiif Strong" 


2. "Ha Can Put One Inch on Your Arm in, 
3fl Daya 1 ' 

1. "He Can Put Two Incbta an Your Chnt 

in 3* Day*" 


4. "He Will Clive You 41 Physique To Be 
Proud Of" 


S. "He Will Add Many Healthy Yean. To 
Your Life" 


G. "He Will Make You Th= Popular Idol 
of Youf Crowd’* 


7. "Ho Will Take The Wrinkle* Out of Your 
Spine" 


He Doesn’t Promise 
He Guaranteed 


He ha! done all these things and more far 
thousands of others. That's why ho backs up his 
statements with an iron -clad guarantee. You 
want muscle— you want health and you want the 
pep that only supermen have. You can have them 
all — almost as quick as & wink I 


Put Him To The Test 


An ounce of action [a worth a thousand words. 

Make him prove that he can put one inch of 
muscle on your Eum and two inches cm your chest 
in Less than 30 days. Moke him prove that he can 
make anyone strong. Make him prove that he 
can give you a physique to be proud of. Make 
him prove that tie will add many healthy years 

to ynur life. Make him prove that he wiEE make you the popular idol of your gang. Make him prove 
that he will take the wrinkles out of your spine. He Likes to be challenged because he is sure he can make 
good. Put him to the test. His guarantee protects yon against risk. 


EARLE LIEDERMAN, The Muscle Builder 

.1 editor cf “.'iftrrr-ri of <l'™(llmff "Ma^h JStdidjiWj.” 
''Stcfdttef flT^ribjvJti."' ■'fJi. t ji Ueilt/i," ■■£'afl , sirfrj«si,,'' t ie. 


You Can’t Lose 

If Bnrle LitdmnBii dMAt suite good every *ln£be you tire n,.,[ nothing “ Hr t^kr* h. 1[ llan rial*. He had been 

EUtinj 1 " trAua; to luuke pbyiicad mniveli out of all sorts o£ mnarJeleds men., fur many years — diut's why they rail him The 
MiiAcLe Duildcr. Vim'll csP him that, r*jo, btifof'C 3Q day* roll by. Write him today. 


He Never Fails 


'ItlmcrfUfoStew^^ 


It Ifi 
FREE 


There must be a rente on f^r hie euerear — there ip. He eUicu-i'ercd the secret of muscle and: health. And he know* lum '* fivi 
help to Othcn- Hf (ive- m ft krt of ■-flairt®/ 1 He Id4 you iy(mt to <l<h He give*. j'OU the ^kHOW-haw 11 -of sirength 

getting. That's why he never Farid. That's why you. should wnue to him uhLh </. 

Send for his 
nflw 64-page 
Book 

It contain* forty-eight full-page photoEmphs. of 
himself and some of the many prise-winning pupil a 
he has trained. Many of these arc leaders in their 
business professions today. He has not only given 
them a body to he proud of, but made them better 
doctors, lawyers, merchants, etc. Some of these 
came to him as- pitiful weaklings, Imploring him to 
help them. Lcmk the; in over now and you wilt 
fiiflrveL nt their physiques. This iXKik ■will prove an impetus 
and a icsl tnii'iirjitioo you. Seiul today — right ddw before 
you mm this !»!<- 

EARLE LIEDERMAN 

Ikpl. 2004 30S Broadway, New York City 


I EARLE LlEPF-RMArt 

| Dc pi. 2QU4 P 2C"5 E^rmi idw.ri yi New Y-u-jIt Cfciy 

] Dear Sir: — FVe-nie send me wrfhntfr ^ny n bfi£. 

vn my p#r* urhM+v+r, b titi/iy til ya-ut kfeir 
" Aiuiealai Development." (.Please write ar , 
I plainly.) 

t 

t NSmsr - Age. . 

| -”l tlTr'....., _ . , k . , L. _. > , . k J k . _ k B ■ . a . . k J ■ k ■ k 1 ■ . 

I 

I Ciy.„ 


m I 1 itjrr 

boo fr 


.State. 
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Training you need 
a t home in your spare time 

In order to help you. learn radio [n the shortest ppssiblo 
timo, RCA Institutes, Inc., vis eabkhltehed. You nm y 
study mdio at hgin® in your spare time . * .or alt any ush 
uf thelnstLlu&G'arwLdentBOtnKils throughout theeoiLfttJry. 

It m not liW tn study radio the way it's. taught hy RCA 
Institutes, Ton kwra rs-dio by actual experience do, the 
I liter t type cf radio equipment, And you need net give 
□ptho position you nowbold- Yoiican study an hour a day 
oranynumhcrDf hours. 41 d^y,fl-tticun0 in your Spare time. 

The RCA Institutos. Home Laboratory Training Course 
teach.™ you In n mrat thQrouj{h manner, You I sain about 
servicing and selling, operating, radio, telephony and 

telegraphy tils® ins traction in suvu cut motion picture in- 

Rtalietiun. maintenance and repairs. And you receive at 
no additional rest the complete RCA institutes homo 
laboratory equipment, a modem outlay of apparalua 
fuimiahed to every student enabling yon to easily solve 
radio problems-. 


ffpme Training Cwiiw by A tm-rh-a j Fiin&t dial 

Foreman HdtliO J't-aiiiinjf Organ i [sal riuj. 

Thin Jiomij training course and free labotwtory equip- 
ment are hacked l.y more than twenty years' experience. 

Send for our FREE HOOK Tvdayl 

Evor3q.l1.ing you want to know about rad.it> . r . describes 
in detail the home training that has placed thousands of 
men id good paying puttitians. 



RCA Institutes, inc* 


RCA INSTITUTES. Inc., 
Dept, M. P, i 

TS VaidckSt. New Tort, N.T. 


Cvrttlvliivli 1 FJtuie i-tttd in* veer Kit EH 40 - 
pbRC beuk wblc-li trill- a> 3 Ct the many c^,|mi-- 
□-■1 about pew fmm™ la-wrntory mvllicd. ot tlJIo 
tnftiuutiuiL *[ htmr, 


Nun* — 


Ucruriucliiii-... 


DF A RAILWAY 

1 / TRA ff 1 C |MSPttT 0 R 



EARN UPTOJ 250 p r.:“™ 

Astir* men — IS 1 * 55 - sr±i 1 ii>iia* nr tlwi 
Standard HlhIh«s Tr*|u|iiM Until uVr-^cu-TiL 
irp tv Ill'll monf-bly and expriifc.- rldlnz on 
raiiwan w tea line* as Tnrtki Inarwtow. 
If*mi|rjj.t|:i( ijutUiniT wort, Arpon to teak 
□fllcln.li. . - 

W - Inin it L-- n , inn L.rrf. ftn ;.-■-, 1 1 t > r I r.- 

- — *-* — — “ ~ " — ' - “ u_ I p* I n j, a 

UD 'W 

1 ta > jiI i'spih 
■m. 

■■t. Bog La 


cilb ganalnlan :l ■ Tit vmIeiT ■ nixi 
r-3U LTirzr d-v.ily -.e- virn SL3fi p#r ratal 1 ) 

J.3LT 1-lfARJf , ^Vih^gfAlE ‘ 

EurLtU* Ur, | 


lUUta Ig. Mtalil^l ^ 

Tm b (b 017 « Iriia 

fob wriKssaa* ’lct ir 


7 "rr ht-! Errs sties! r.oF in ibb *je» rev-ltd c-riliiul-aci.. 
WrrM Ic-c i™ ErativL azd iraiirtiaLEi brier* 

Standard fiiisliwu T r al n f mg ImtifotP 

PI*. £04 luSil*, M. V. 


TRI-STA TE COLLEGE 

DfQRFE IN 2 YEARS 

R. S. DECR.JIE in Civil, ELbo- 
tnenl. .Meehan leal. CLemlnaL 
Acrnunutini Ei_ ;ii:-r[ii| in 2 



liiftfa 

Llv* 


ynar*. Tbuee 
relionl my make up work. 
inn coat*, 'till tic a tew. 

44 l College A^A* Anqolu, In-il. 


i:\ii ■ \d 1 1 : it ■ L^iCi 

£Ltl tfiltAL SflCfiAVitAi ■ ^Tfi!UfTilflA2 

attd. AKClilTECTUm; 


IhTTHSIVI PRACTICAL TCCMSICAL C®L nil s. Unncnlynn 

i. li| Ai ■ ■■ u| 3 j-r»J. ^|MrUi xull KldhU d WhI| E-3 4 UlDlhl LD 

KWiridbP, Mir. h— a*- FUirh^&tEub Ajjmiuij 

Wluiir. Wa-lEE,. "Jpa* rai, L»tplllr*_ W^I'ru. . Wf T UITI Oil . 

Bfeppl imi.'T'KWn. L'«lRBH«bT WtKEpbH *NriL«a. FF# lilr-lliaa 

mriinsraL htt^ ha 1 rtdpii 

Wrata B,- urn Irq. I E-Li a 1—1 rmU 


r r-" ' jfhspJ It... ....... - 

rwMliw »wk ■■•iMi 
■ U. r-AL *J'.t I 



mi A lEdlER 


■ gw. I 


STAMMERING 

Its ©use ^i\d ©re 


rirnd 1 0 ctnti, ecla 

. r iLnupi. Cccr Sl-S-prrn clrtt-ti:un 1 tnet cm SlimmrrLnr ind 
fiL'. Llnrlllf. U ttllX EMOT 1 Curl'd URkiLI IftCf El IZUDCrLflC ICd 
t? 1 u 1 : ■.- r. n 1 r tea :« nan. PEIOAMIH N. POQUE 
“ - I, 11 


, 1 1 140 UseUb Pu iLUIr.p 


jaarlr, 

Ulh| r 1(41 


H. Illlaaii atfMl, [ndlunpillt-i 


Learn Watebwork* Jewelrywork 





and Engraving 


A fine trade commanding 

a good salary, and yauriervut) 
□Sways in demand- jatoi Iw i iiot fci l, Dept, k, braiilcy 


Institute. PEOIIIA, ILLINOIS. f(W out latest catalog. 


*n V -3 u linn E, cHiVl hl H l l P WhiMT 
PtailinlillcT LAnrllpEillcr-L. 

IT Bpfliy Bird bEPipjl-rn -Jr MiLri-d. hT 
JTmp. l»»h:B fl-.d T-'ttTS* r-anafi Ariip 
■■.■h -•■■'rri ! Dim bi-F Li toil V L»tr , L-Blanm arJ BiHPPA 4#P— E e 


ipri’h dlU 

hHVE EHMhVBTIOfl. 


t-rnj: Ihlfl EnAElrc baok. 

R iCNAJI D BLJiCTIHPrit- H-47A 


rmTiwcri aULftWB, H- V. 


7i'tTP iu acid *1 l:-w ctmL -5c- tba . _ . ■ 

i iLnWi^in iJF LilBULCo 1 ! Aj iUL. AlTdLfn| tl^-C-TCTT cf !tt» L"»» M I riT— • I ^ K V ^ 

r. rnli lijfi aula, ilntL*, nVL |rMM. Tiimlii ihl Lks fFfll □! l-wilu I Bf*"l i 

PealBfi Wan>wl OulcfcE 

^^SrLl^ri3TrrE*naTaTT!«lrir»« kr-i|ii.a-b* ijL^n-nSa lar Ti JllJl^fcE r*. C>+ J* 1 •! 
1 ■ IiiT □ le ki e AL'J eceiiI'jhiiI hi- “I’ci (tier M Ww +1 iLUClii u iiizcLanj bj UipJcF- 
■rlwra. Prks+ m Ie^p i* ITiJ. 

LACO OIL BU HNUt CO^ W UrIbu 3 L» GriM«llf , lm M, 


ricihi 
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w Nat ii in j .1 S:i I- -.11 ii i: "s'l tj .1 ntn >';A •> n . 

I finpt, It-JHj, Si, t, ItUifi. 
a EihiCil-qh. J Ii. 

-T 

J Without rod or olilicttlon yisu may 
- -tnd me yinir rite Lk-iik. " J'Jje Jic-y Lu 

■ .- .liJcv:nnE..ll j[: ' 


; Kant*. 


AdditsSS 


: City .flu**. 

J, n(i , . , . . (i«eu]ijUuii.yy. . . 


They Laughed When 
I Mailed This Coupon 


..But It Brought Me The Book That Showed Me 
How to Make $10000 a Year/ 


AH ] vv Hiked nil. ta t]io mail lio*. Jh irjiJiml Ed. and Yi-tiki-l 

broadly for my b*a*liL 

m ’ gei i he- liiimntt inn loud. aJLtujowbiriprr. 1 "This Li sn-iojr 
In. bo rJif L. iir turniiLS point Lil Frank Fiukur's I J fu ! lie- 4 wrii ir>ir 
fat- * bocE Wat la Sato mfowiiwaMp. Pretty mu 
]ic:‘l I be eiirnioR so jocii-L that lte‘1 I make Ike jest of llh look IlIll- 
liiliciu!" 

Fit :■ iijr-l.iT.nl , 

1 “Won't it be pTiuid!” Ilo er-rinr-d, “N™ he r-in quit punrk- 
r>i. r tijn'.‘-il'i".he. mill rataas dQ-cent Liindicti." lie raiiwd liie 

wioe. “Drop me a puhtal Hijan i.| uriL- wJihj ybii set out into bis 

biL-i.f-.r-A. -tniL start r nil: inn ( LU.IjCH] ii yr-ir, will you, FVojikT 
'LT-rv bodi laugh nl upronr1c.iu.-ilv. And prnbalit!.- It iffd icrm like 
n idt# rr» cIil’.ti tli.it a |3I1 a vm-t HrPk v.i'jIiL hnvv rh- rwrvg to 
think lie could ever net auyirJicrE nr nuke rcnl inont-:,- Tithe ut au-ine 
ejmclni jfllf or 'pull,* 

IJut the luuylied ion snryn. Jii.it jrijlcrdny [ nit dirrrn nzu 1 wriicc 

Tjj ] III Will i |J Hi. I II JII 1 1 1 i.i hliii-M. ilrp,|iftlM|f *lr,li K ill The Hnr. 111.1 i: III Vil? 

" l-teirEtl" — [ wrote. " Yoniiked mu toiiccd ynti a cried whc-M I 
“BOS I Lift hi.- biliiliMMi i li ■ 1 1 AIsiTCuiL Pm Id ns *Lft,«HT a }VaJ.' lVftU, 
hrw-'a.vour cinL Yetfbmlav J wns- prmiii^ciJ So tbe lob uf iitKiitiir.l 
H:ili'il MilTiiiGi'ir ill ttni WAMgrTl J.lfttil Woilifl, iT .L ■■ nl LTV Unit son 
it iii It. i'll [onn yoh, mi- enpr at that- tmok oti ty Irinmnulitp v'uU 
Ur-'-.J to Lhilil: 'll: ill tell a JftlSh." 

Only n lunik I Ju-it jci-cn oinicea oil pujier ruic 1 pt-lnleta' Ink — lmi 
St qiincnlJiA one- of tbo nann vivid :Unt ln.:plrkiE mi’srijjjiy that any 
uni'hllKnia inan pmi tcud. .11 ic'- ciiIh 1 lie- real tr.itb altont the sre <i( 
ivrlllriG, hiiiUiIijj i im ^li-r.ri! at mIIIrj; In Hlitip> loriin, amt till Li 
ctartfv ji'fw me h re ill unleti mccinlH el Mtltuinny-kiiimii eler haIOv- 
mitn are j rtilnviiiL. Aod mrir duly tltat tt-ftuftllnmi.fi Jlnipln |iluii that 
will Biiablc any mail (o n*ntcr rclenLine haln>7inlmlil|i w|th- 

riuc ApniullTis ft nnvmeiit on. the n -.i.l — mtlumt lftt .im a day or il dnUor 
[ruin hu inieiaeot ihfnJtlaii. 

A Few Weeks — Then Bigger Pay 

RwsiHi It jilt for yMTMtJ. Sfilnid^nkhln oflem blMtt ntum 
nniE dEllver.-i Llicni -qtilckcr ihrm ajiy other Lnn or work urjdcr the 
AMD. EMU ftiftoy ti#r.'Mc h:i '. ij Hl| !l-<Qrftw(l H- lb* fniHWi JnM Inn Hint II 

■nail Inis v> be- "linen" wltli anme snrt as "Blit" ftp Hilt?iiriiihlilp. 
Nothmc eituld l.r (*r[Lmr tin] (rtitli. J-_.e l.ki: l.ilv i.iI-it ]i r 1 1 — 


r-id. ni null-.- in:iTis‘'il ;i Is coi-cniL'd by torwln Ibndaacntal pjIbs ntni 
I.li. n lawn which yub esm Latter or enalty ihs you KhLnu&d tto 
Htabalrtt 


HlefLt now un utiiJwUiil tEf-Triiinit tor laJHaninh t-i t-fl-jnii rr-prirtod. 
Clli- ninl rr.L-.r-liiu; snka potltlolih WS rumTi an nnnrty e-tery ilrw *11 
ov-re rhr coiintn--. bust y#ftr jonocHH Tor over WX* ■ 1 trained nmn 
were received. This cuicnnimtnit l(* L-i it, b. 3 tfi euiulno-en. 
nut! oni|iloyeets. and E|ioi.LiBCidA ha-.-i: je cured ciceltehE fm rj.il ftiis. rr-li 


Free to Every Man 


Sw for yrnlxlf W*tf "Tho Eicy to bfhfilOT Fmlchunapjblp" Lai 
Iwtm EtHsiler-liilPK factor la t tva Canon »n many ran iTJioore "ue 
mabJBB E-Li>jLKMi n, Htc how Jlark barkl'tevletj nl j-.nr. t rj.ii 

cli-rn fnllL, ror «XDcnplr. Hi-tiwH ffurn Bli tmJi m dfch.Traeii«r K» 
f.L.-j] Hitiesiiiuii, Find imie how F. It. Unscleli.iihli nf t hrittaimoGti 
i£iiij|»hti1 t-ift pay anil oiniuiiiiffierf til mini (7.IXB1. I.iiam Cur yi^ur- 
hj-:r th» 3tKAh tra(N tihrmi clwi arc of sclllQjt ,_ Ec we ^kIdr 
SL" or M * fw.ifciy ynu mltfbt bsyLtaUi. Rut i!i^ Irmob ti onw h'JU'Ih. 
Vciu >iri not rlf-h tiftp iwnBir due- liiczr tin- tflLnihfiA oldlRAiiqn. Ana 
kIiich IL iiiH-y alter yuurelilira twinr* It <#rtilmv U TrortS your Eli in- 
to fin, aut uuiJ Cl! II thq fi&npaD u(- tbe Ei>|> t»F c-ils EiARri. Vi by not 
ifo ir nnrn ! 

^Melional Silewnpn’^ Trilni.nE' Aiiocijliaii 



Dept. D-l (Ii 

Ni Si-T- A- Ktd^j ChicaB^F 111. 


Where Shall 
We Send Your 
Copy FREE? 


Mail Coupon Above Today 



1$ 
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jy^YOU NEED GOOD TRAINING 
TO EARN BIG PAY] 

Naiional ESccuicalSclJ^ol — a. million doll-ir institution 
-establish^ in 1305— ii KCOgnis^i diiotigbout th£ 
1'Efrtric.^J industry is the forenaraSE school of die West, 
Kn-tiooal aives ycm prj.ctiei| in tertsive mining in ?H 
cEcttrical Brunches, No age limit, N<* previous expert- 
CtiLC licLcaaiiry. Life ikli l= L.u h.h:]j |a[LviJiv£cs, Un l i mi ted 
ria.EaIn.0: prcparcsycu foe bigger opportunities. S«ak any 
if die year. Individual instruction Trader F^pctcj, 


tame 01 



National 

Electrical School 


44 - f 4 Mi 5 , 71 . 1 'jriija t-ccci, 
Cfclilrjr, Ji 


■ r ipwriv 

‘«i>r 1 


■ IkmmmtJ 4 ..iJb C n* FiniW^I 

I ■ lj Imia yin-L:; uJ L il ■ llig Kjji 


You Can Qualify Quietly For Eeg Pay J»bs 1 

We train you, ffebt io the iS^Tifii i-tuiin limt. Our rtradcFsrd 
r<rxn icxl mining Era or.c rA the best -cguipprr] erhnfah in chin 
i wincrr 0 '.h lifttl YOU *i 4 fill i]L (4 Elenrkuu. Dsn' t nhc a cbifita 
wirhn-jui chii ee_: 11 iriir. KOT a Coirc 3 pijndtfii:c Ccjiijic. 

Don't Worry About Ennu| h Money' WU Help You! 
If you nre I lvwum emit, wel] make if easy for you. :□ E«r Hi ri email 
TiaiitidS, We help yriii jariire pirr-ri.T.: jobl to £3111 IiViilgCX- 
T«ise while Lluimdk. Unlimited. Liio-TiOK Ji m nlo*jiaer.r Snrv ko 
tSiiires iw priapcr cu op.ru inn in err ring anrud alt Uli elet&ritel 
rime. The Lleorrku] Jrdjitrr needs- you souq os you. cin get 
(h>H»loi 41 # — river's why it'? tss.y for us irv help jeni. 

Your Railroad Faro- Allowed To Lot An-tp* l*» | 
We']l j.llow yc-.ir lull Jiilroid fi re from any point 313 1 1: CJpitri! 
Sates. Curne W< 4 t, srt trained, rnijCiy life, arid nule, m-oie 
nunney because you its q 111. Lifted, This offer i .5 Jtaa.de fora lirfiitfd 
tint!! uniy.Lu cvicuctairi! tmbiiidiit jusd Peeking: (he best ijjjnLng. 
Now Pe seriptfve floolr Tel Is- Everything! Writ® Today] 

Fill nut ooojiiin r.nw — ind marl irtoday for lull dctii.s 
of I lw Jtfi* ( cs r offer ever made BrnharLous men,. You'll 
never einiL rbi .5 great offer — so scikI (*«*? rot the 
ccnojaltte StOcr. Mail this COuMn ar tmee. tan nunes 
and ndiiresssj.ji jTiir.y of our 21 .MQ iuiCCysrilJ fin:!' 
u*[« — some tight nni you, 


-rfp.. 


Books on Many Practical 
Subjects 


I'upular hlcch&nlca lT«* ■DEClAll*™ Hi auiiplylng the oatatanitlc., 
trrvr bouke no r.inny hii'i.wo Ah mw Uu.-la or ru-r-f It lpprar, we 

trill Ji'lli"- L|m SiitBeeiinJlniCij.. 


Ahc Ht Sr t 

Mortem iJ-nb 

rt Rff+l F I tY Utt A L 

iSwIpni and lanwinfi. .fi.DD 
ARMATURE WlhDINC 
j:j tel lent r:(-y t>M"h 12. QO 
AUTO ENCyCLOPEbla 

Dylfa. <(.'nvrja Jtetr 
Model a F<erdt-.,...MU* 

AVIATION 

lintTbodT's GiUde . . . . SZ.DQ 
It A C HC A^l MO N 

J Lnw to Plnj it. 50 

BIRD HOUSES 

1 1 ir-v tu Make. ........ IL.te 

Blue print reading 

Fur pujijitif Tnulet. . .il.Ji 
BOAT B U ILD1 NQ 

35- E'loiiilir TypHe 1 . rsut- 
Iroertl M u( or . Hti jI. 

Roar, Mr 5.1. M 

BOV HlECHANIC 

F:l 1 1 1 1 . r . 1 .. 4 S'lA. J — 1 1 , 

lUWl'bln^a tc Make. U.tl 
BUTLT-IN FlrHMITLlftf 
CusuplHLe Jmrruerloau.. 5.2.51 
CALCULATOR 

>.L:i-l I ii* ir_h.LI.rii . tUipp’o . . U.H 
C AHBti RETO St5 

Fsitllriit hook oh idl 
miikM 52.31 

Cl.nPFNTBY 

ITeal tywh vt Ht fTlak!. SI. II 
DKALH TALK 

llasr to .... .5.1.00 

color sirnr uinrp 
PrsMIul nnv Brink (I.-.- 

Cidtir Ileeta;- sj.jd 

CDKCRETE 

] T-i Wuys eS i.l h I n r 

Sew LcCItHn H:Juthl .Jl.DD 
CDHTKACT BRIDGE 

«smht.... ,5i. tv 

out a 

t ore arid iteltlnc |2.00 

(LtCTRICIFV 

lor Elwir.iiers- SUSP 

ELECTROPLATING 
frariiroil iiihiiiih r ia 1 1 >- 

UlkrUneil Sr.ee 

ENGL 15 H 

EteJE-lttpWTWWI |h. . .IF.S^ 
ETIOUETTE 
r-.vw .ino-p.hitM limiV. 

Only si.et 

FAflMEfl'S ■ 0 D H 
el Uhl Minks nrd Bonk 

hit Fajnn-nj' TS J-. i- r . $l r ed 
PLY I HD 

'-imiiur.eii. .......... . Ei.es 

EORMULA5 

HJ.IHH1 Miniej-' S1*hLnc.lt,*D 
F URN ITU HI M I-, r .„ . . 

llonreznadH 13 vdIil} . . 5J.6D 
e»BP(ks 

ICEil queellniu An, 
evenkj 1I,6 b 

euis 

Working fl.fi 

PLIbIHA 

AKC-inr FLue 

HOME REPAIRS 
JYarllrii Ikwl of .... 57.lt 
It Cl Bfl E LVOKKkHDP 

lull; ISircrent Tfilnrs 

[ 1 } HTlkn 55 .a t 

IGNITION 

I] Tilth Fur 

Crimgc kferim.nlm ... 53 .** 


ihyeNTioN 

Poiijlnr IJUtory at 

AlGSritfl.il . 51.00 

JQIN 1 T WIPING 

■; > l'v Kditium ....... . si. tt 

KITES THAT FLY 

Unw in M-ak* ..( 1 JE 

LANDSCAPING 

FTACLltll. . 1150 

LATHI WORK (METAL) 

A»d Drllllll# A HU Threfcl 

Cutting . 51.00 

LETTER wRlTtfllg. 

& 1 f. ll GTi'l ElLUtUHF 

fhnly, M.oe 

LETTERING 

hioUemlHtle XUt 

MACHINIST 

CftoipIntL I'TACLlefd, .,,!!« 

MAC 1C 

200 Xrv Trkki larAm- 

etnum il.il 

MARKETING BY MAIL 

.^dilute tit .|U| 

MATHEMATICS 
Slade FSiy ior Lie Prac- 

tlnaJ Midi JLSe 

MELHANICAL DflAWINU 

1 1 r in 'Ll-.'i.l CuSJhH Is ... . 51.00 
MODEL AIRCRAFT 

B JlldlDK anil Fly Ina . . . il -25 
OUTDOOR OPPOR- 
TUNITIES 

Inr MiLliiH x I.IiIjijc . Ji.BG 

OUTDOOR SPOKTt 

ter All Yrar 'Itnund 

Xm ISdLUuu. ...... . 52 .ee 

riiHtiXc 

E 5 dUK (Ucar Mi:rl.d:lai.. 5 LeB 
PLEI MB] NC 

-LLKI JTild Finlfl rar 

K*irj n..uie,.W|M 4 >. . . ss.sa 

POULTRY RAISIHQ 

M PHflt 13.10 

PUZZLE'S 

A mile 1 i>V H atoeraatlcnl . 11 . IQ 

RABBITS 

Pet Final m ml Fur $ 2.00 

HOOF FRAIHIHG 

7 .i*iJe ... . .tt.st 

SHOP NOTES 

12 sola, tit BG 00 Ynlu- 

Aliln Kloka 51-75 

SLIUt RULE 

llew to iik .......... 51.75 

STAMP ALBUM (Mcdornl 

12 .™ VfidaUea. 51,30 

STEEL SQUARE 

I'lii-het biooli , I'TAnicil . 51.00 
STORAGE RATTRRIE* 

(Mtw veiTkl E !- r- , I. 
unauhih* , . I J -00 

TOY PAKlHt 

S:u-ie[ilGtri Imtnietlonp. .Il.tO- 
TREASUHE 5 

Kimilrkt llIrldcD., 52 , *t 

WALL DECORATION 

tlJltinHiic] VeWtiT 

M-Hltieffa . . ........ . .J-t.e# 

WHITTLING 

|‘l ji An Dt 11 J 4 

WIRING 

ThiLam flFew J)i»hJ , , , . 12.56 
Wtot TURNING | LATHE) 
FmcEli'lU flivurne- In, . . . JUP 
WOOD WCHI KING SHOP 

MiHlurta J-lotur-J irtven FLfle 


Books sent C*0* D. anywhere in U.S. 

JufbflbKk Lbc IumIi FO'J viini. Aflleydii nmekKd *(lilrn**lMlonr. 
nrd nini) rhe «vlv*nlMiri'iene.. It la yeur nMer black. V 5 heft |*i»E' 
cibo hnmJH jutl tnvjk(L IMT lira ibe prtre bJuI few eenla peetuge. 
JE iiuulde the Li itmlt vhfn imUrln* nrd inriu.i,- tud-hta 
NtHik eztrA lor jKiiugc. Ft luve coiraj urber boot* mi (luaw hdu 

2j(kki uuicr uubieeu. Ctude? frw. 


... ....,, r r , , , 

rirp - fcteto. 


Addr 


ITidl In P*D(Jl4r Midninlci Prill. 

Fkiom FO— SCO EAkt UutkrtD Bt,. tblrtge-. AIL. 
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The Britannfca is 
a working force 
in the lives of 
those who use it 


T HE moment the Encyclopaedia Britannica enters 
a home, it begins to worJc with and for every 
member of the family. 

There is nothing static about the Uritannica. You 
cannot put it in a corner and forget about it* any 
more than you could Jock your automobile in a 
garage, and throw away the key. 



For all the creative knowledge 
of the world down to the present 
time has been brought together 
within the pages of the Encyclo- 
paedia Brtbannita. 

This knowledge is, in itself, 
dynamic. If is Power — Energy — 
F a rcc— As 3 13 n oe— canttnu- 
ously demanding- that you put it 
to work , as you immediately wilL 

The new Britan Pica does what 
no library, however complete, 
what no single intellect, how- 
ever potent, can do— its twenty- 
four volumes hold what is essen- 
tially instructive in the contents 
of all the vest libraries of the 
world and in the ideas of uU liv- 
ing brain 3 , so far as they have 
been publicly communicated. 

Every member of the 
family can use it 

“The people of the United 
States have greater and more in- 
tricate problems before them 
now than ever before," says 
Owen D. Young, ^Economics, 
politics, and science are all inter- 
rda ted , and accurate information, 
regarding them is essential. A 


good encyclopaedia is ncces- 
sary, and the new Bntanmea 
meets these needs with its 

traditional thoroughness, 1 ' 

It makes children's school 
Studies easier, rts thousands of 
brilliant pictures— many in full 
color — command their interest, 
and the simple text is persua- 
sively readable and helpful. 

Advanced Students 
need It 

Suppose that lomcpEli jii your 
home wishes to know more about 
Literature — Architecture —Law 
— Mechanical or Electrical or 
Civil Engineering — Medicine — 
Physics and Chemistry — Art — 
Music — Psychology — Economics 
—Aviation— Astronomy — Com- 
merce — Hydraulics — History — 
Manufacture — Advertising and 
Selling — Radio and 
Television, etc., etc. 

In the Britannic a 
these subjects are help- 
fully explained by hun- 
dreds of the world's 
greatest present-day 
authorities. 


Th o rite&mfHtrable 

tuti' 

1i'*1 nlfrttrt tin; 24 y*LitftlCT nr 
the new hTi":inn:: i brine you 
25 ,DQI),npQ worila written by 3 .SOI) 
authorities — the «*| rivaJentof HD 
tafdiiHtry rise boots. Yet you buy 
k— wick it h 15,009 brilliant Ulus. 

and the ivu.niiie-.ii of new 
ii i:i]* n-.ir a mere fraction of what 
the Soii hooki would; HfM t you.. 


NEW LOW PRICE 
Only $5 Down 

Only $5 down,, according to 
our Time Payment Plan, will 
bring the new Britannica and 
the fine bookcase table to you 
for immediate use. You may buy 
it on easy payments. 

5 6 -Page Free Booklet 

£rwf Af Ly yt>ut pnixf man 
Sijn /Lnrl Mail l|-i La £GU|M»n, HJid it 

brinii you by return mail our frt* 
1 1 In c." t Book I e t , 

with [‘LcISLy printed 
po^u, (ample mapi 
,i n,H phit#r in fufl 

Eljlua- Ij-USlk [IlL ELDW 

Britannica it 9*1 F, 

dix vraU un A vivid 

deicripilon of 
wfiat the Erb y 
tdinnldin. La nn?L 1 
ItOW It WthrlLi. You 

wilt b* ymd*r nooMi- 
gatLan, Sj5,iply fill 

c^upnT, jnfl moil i 



P.M, I-lU I 

ENCYCLOPAEDIA BRITANNICA, Inc. 

JJ2 MudUon Aut-mj*. New York City 
Flraie send inc, by rrtrn mail, your 
Sb-pTiKC illml rated boyifrt wiih col W platen 
rind inujw Tr-tcn the new PriL*imieft, t-Odpithcr 
with low prior niter, etc . 


NflJTlw 


A-diitan.i 


SEND FOR FREE BOOKLET TODAY L 


City. 


...St a fe 
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and 

HIGHER 

PAY 

W Cfflirw ytm Bial the bit; per my 
that. t' _, f 5 wiLb. a btutL' j-*.ifa— but 
jf ynu'rp libs most meo you "re 
WrtfcHne rl*ht h*« lifiW ytid-tiin 
jpt lL TJurcSreds of tints.' indr r.f 
sard imAlw ffir s n f*eri Tale 
tiu? ■npcTif nrc nf eny nric of the m 
— Vance Anderson, for instance. 
Fhr many jiturj Amknrfna fJOfl td blindly Iot uuc- 
□mk. lie tried farming-— ninnibK n f.ruri-ilr|i>— than 
Ibiu Biddy -cf Hied ran Leal enfdnr'crinf, then accbunline 
at a Tcadtnt kJiooI p WusallsFjwi with that. lie en- 
rolled For LaSuiLe'n coarnr in Higher Accounting. 
Fjc™ tiLiit time cn hss future &saumod a dciii-Jin- Ftitiu. 

VICE-PRESIDENT — by the time 
he had com pitted LaSalle T raining 

White still sludymr, he became Office Maonstr of the 
OtnifB] Indiana Can Tift 1 led, then jui r.t L d the Oliu 
C bevTcJrt Oamixtnycf Indi.maipnhn, one of the l.irflp 
fcllM>niftlii It riKV'iCkB oL file -MidUk Went. And be Fur- 
he cam jiLetcd tbc course he wan made Vice- E-Tr-sidencI 
Uiitlna that, rime his aatary iacn.v.icd. wvaral licnus 
over I Is it Any wander he says, "Rial study n-ilA yen 
sriU pw? a«y "wr.” 

KnnwdBflEe cf Higher AwonnUnit load* iSc w*y to 
bo llu-iy tiUtantiKd orpjjortirciiliea that the vwll-(ra:RKl 
man is practically proof n.q.ii:i:,t linemplnymynt- A 
dozen doors are open, to him vtlille the imcnUited mnit 
i& walking U»C ElreeS, Adiuncertcnt is mifl and 
certain — for the very fmuidadnn of timdnnita lit® In 
aceountrei; comtcol, Thai It why LoEkille graf nates 
Irj HigFirr AeroLintiixR c-arm py gome of the hi she.; t 
MhtUtlve JKuiLkintL 

L-iSnlle tira, ntade It easy Isr ypu to nutlet this 

liijj-pay work in. spare-time study Pt heime — nn matter 
WliAC- your JMtvIoua education Or experience- This is 
backed. by a pfacement, contuLta Uori fusdl jidviuiAo- 
■dent Bcn'Dce that fallows Lhrnushcut life. 

-VmJ for "Ti'n Yeanj' Promotion in One" — (hr little 
book that has Led to add I nr bund reds rf ini ilions ol dollars 
Cl> the 1 UIUJ.J :,.iljjii;> .;i£ TOO.IHIO BjfrtL VVitil ll hit will 
■ n-rlndn P ill L L nir. rm - tio n, iiIkii: t thr 1 :-L[ -.“i |:-J H I Tl ii ni ly Hrl-1 

□I Higher AcoountinEr i^ending the coupon befc™’ mavlw 
the turrArtz no ini in your llle. Don't dotty, but *cnrt It 
tj^aiiy — NOW ■ 

— — — FFjuI YdMrsefjF Tihronsh LrtSrrrre ■ 

LaSalle Eifension University 

Jfi* ¥"ofWp fiujjrma Tiffjnn^ faulBtuluar 

bept. 161,-1 1 R CJiicaEC. 

I would welceme caper of " Armuu- 
tieiey. On- E'rutuiiLOii rJi.il Pay". ' n|"d 
a OTKnsr df '"TriL Ven.ni 1 Pci: im^lJufl in 
Une.' all vnUiouL ohliKatMia. 

O Higher Accountancy 

Tsainiim hvi podld'ica as Auditory 
CuniLil i ::l i , t ii'i tl llvif ] ilT'lLi Ac- 

count-mr. Coat AwoimMtet. Ft*. 

Otber LaSalle Opportunitita 

it more I n tc-rcuLtd Jn traO or (he firlds 
iuditskLed betow h check and ntah new. 

O DusLnc-sa Monaiiement O ti-anijin^ Finance 

< I- .SLml i'c n Sa In iei uiib licp O VtOdvcri Uualaeta 

(t Trolflf M nn M (jeep cut fn> C r-H a tHm J L' n ivi 

ft Hallway ijiailom Mlmt. O Hallway ArcountLnii 

< N l.iw: I>c|lrr4i uf LL.U. O Elpt-n IhJOltk-tCpI QS 

( y (jem mef cln t l. nw ft fl. J 1 . A. Cnarlil n-a 

(> liidustrlul Muiiadoniejir (> iFusIneia £nE]l"h 
OMiHLrrn ]'orocnan.-.3i 1 1 ? Q 'ClO-TVtbiefVl al Spanish 

(J l't r :,-,r, pi l M n n :i |; in rn I 1 D E iluc-ltrc Jipc'ukiuS 

U CircJLc and tollectlva finrii'KpimjL'wfl 




-Manic. . 


rrr-iH* ------ -t. 


I Ye pent l^wliiuo 


AdifTcn . , 







'Mount Birds ^ 


*i Wh ™ Al H&me I Yt Ulan to "ml *lnh, Amt- 

ra.i[d, JiAlip. J a^i J-HP* ifeM- Aihfcii. ■ tm -Jrr- 

nsS mrum-. ILui.v, rinK-IlT i™rTf#J br ri-pn, iraHi ud 

^SESSi^Sfc^SS: 

a. [ > .iuu r-jl i-~ -fc L-rlh=x til tbcrcE bc-w 

!■ ■PBC DU 0R i,i i-jb-ti laa.ili map tut r^.ij 

KiupqrllU, BibiiTddair. yau-widb*iUlliJC*d 

HwfhwBiiril SflmdiJTiiidtJIlJ ome ha^ e'b-' 


Y«KJ Cin iFam tTir our mirfern ld'I 0 B I n** lynirn 
of lnsi«i!(il('n r*n d ihr W*fet4l 


Tr«d# uJUbowi^ 41- gmWI nr bvttvr chan fci a limp. 
TTna anruu while leainl*! JJidi iccura ■ 

wpLI Tpaylnc pailLvoa a£ lilUl In hlfinw liln™- 
plrt-mi! i.nir relate CS SOETJClIon, Goml w«Ech 
rrpiiarri ut kl-P^M In ^PfWnri **rd earn hum 
IfO in |rt spcT ttccI. F« pur^iilpn ip-elr hj lai 
Wlp«Milfl nf Watch Ha |>n 

B3-* g. Hiu. A L . . MbLWJ-UKEC, WtE. 


^ MV 

rfriT/ffnC! 


■■r:i'i« n/j art 


IJ ill 

r 


i crdb7l.y£i 


JOBS FOR ORAFTSMEN 

In Great Induftiin-LtirD at HtlM 

AiitniwnbllBB— Klectriatp — .Motor ISusm* — A viation — Jjaltdl np 
CijedtruCFlWi. HuinSp^w of othcni. Etudihnr of r.iorcs, tin mm, 
fhrt prlos Drul office trullUlniru Is xijiiur on *-ll (h? time, 

Viv feiriirrorn nun. hr- iinwI wLthout fJm: = drawn by n dralm- 
rriBci. Mu uuciiljirry ear In built wltliuMl pUu» rleuwa bk t» 


T mlt> roil ii e lipmA, L:n riMTLlEq!| spam time ora?;. Kei-p the 

lire raaBjoE Iruin J3 .hhi '.m cn JM.i'Kih^Ci .i, vusr. 

> hvEtve poll On 


lab you have now wiijle 


Hue. him I b*Vi! tntliml 


■: ;*{ turirid mvw i nw:in i m hvEtiv [kuIOi'iej, paying a EChhI 
Iphc nilBry. the pear ureunil Carnfunutila Hiimni nitlRj 


ib iiv i 1 ■ i u b p ■ i i ic yi,i hi .1 1 Bi*urm - 

Triable wnrl. TtirnoEh hard rimes — wlverKitT — plclaesH — bad 
I jrh — tiill- — wjikL rail ecjiutl a Jsrh thiE jLdJtj.' YiiiL may 
ijrn on you loam. I ritc tea enipfn-rnaenE- Mf'ftbt, VnUr mo my 
buck If you w:int It and help on Jncr os pan reed It. 


fit r.nirfl j'lm 
nr ff invT. 


Fngtnccr Dpbct Tj.lv. ij-s* 
tWl IjwieiiCi Aw.. OiiLUKi.-' 


FOLLOW THIS MAN 

t£»CMt Hi 

Jl'inzinf 

or scia ta Ln _ 

Hi ■ j .:^,-Lbi. nti£i jfi?-cw 

flMW ■ pur bip 4 up 


cwkMM-m 

WRITERS 

4^nanc« Royalty Payments, New 

TaUrnE'ffctirK Sony rfvuii«m=nfi I 
fllTJp ej^Jurnrd in cicir f rffi imlnir- 
(hr hook- IVrrltPI of If'iirfi nr.MaiiL for 
□Emit FAtipiiPorAfprfrtrirf- 
rebcie. cwriEPOiv. anf 

|Uprt»>V- Writ! ipfiEJ'- 

Brnad'oir. ffEwTarl 
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This quickway k> 

fgg 


FILL OUTANP MAIL 
this couponH 


Jwilltra - you 

at home 


to fill a 


10 nu a y 

Bia r& 


Radio Job: i 


AIM a wwk 

"If t eini3rn Ln Enile 
era mnnF ilraw ci»hi r- 
Ihnn 1 t uf l> xi i n: u 1 1 

tr*y would ba when I 
tTili'lkll. Tlr.-r rt-nl ■■m 
Nil iiz/Iet |LD 3 n ndi," 
k. J5. W^TMJJL'rE, 
1 SWW. LJt^ 
Kci-ML V* 


Jumped frOtn |» 
to *144 a wttk 

"Defere- I 

Baill^ I WM kn^Lnii J£J 
1 flltk, V-Otlll I 

l< i. r 1 1 1 --J ) II Q artvlf Lag 

dtiiI selling Eiidlii. 1 
C'lVE mi' iUEHU Lj H, 
E. 1." 

J. A. VAUT1HN 
1015 S, c„rnl PUdj 

tit. r.:ill_l M'j- 


If you are earning a penny [css than ITrt a 
mek, send for my iiuulc of EufonnatLoii on Ilia 
opportUhEt lOJ Id Radio. It if free. CElp llte 
t™ijMiii ftOU. r , Why tw ntfatod with is*, inn 
nr ( III a imk fur Iimicut thuq (be sticirf tinii! it 
take* t:> get ready fur Undid. 

Rudla'i growth ojhuIiii btmdrtdi «t 

(»* lift 4144 a wttk |oba t v on )tir 

In alwnt ten VLVir.q fLuiiin has pnmi fracn 
a ti,eO(f,u^u to ii f i l-d q<i , c> u ij* , □ i.i li industry. Over 
IDMOQ Jotift data been crested, Hundreds mure 
nm being -opened every yenr by Its conttnurd 
ETfiwth. Mon und yeuwg wttW the right 
training— ,tTic Ecdnct of training I give yun--L*ji5 
needed continually. 

Tou hate many fob* to cLddie from 

Eiimdcsisllnjf stations use eni'Lneers, oj*r- 
olors, station mann^rra ami pay ll,60u In (5.409 
a year, Wanufaeturera continually need testers. 
Engped-nra, fur emeu, cugiuee-rs, nenfln-c men, bmy- 
Srx, fur jiiSix paying m> tn ilS.UiKi ji yejir, Ship- 
ping tTiiuipLmiea use hundreds uf Raiiin optra* 
tors, glv-e them world wide travel at pradJeaLLy 
no expense nod ?■ salary of fss io fsuo a tmuilli. 
Ln-Jiteix and Jobbers emplp? «UTks III ell. sales- 
men, bilye rs. manager#. and pay |SI1 to SlQO a 
week. There are loauy oilier opportunities too- 

44 EH any opportUnLtlei BUT N. H. 1. men 

make If t«(4fA week extra while leamle^ 

. TJi* day ynn. enroll with 1110 TIE fltlOW VC ft 
I1CW Lo do ID jobs, winmnn in most -every jiulgV- 
boriwod, for spare time money. Throughout 
j-4iur course I send JOU EbfurniatEDii 40L aei-vE-c- 
Sdpc popular mutes or sots: I ftlve you the plans 
and idea* thnS aro mflHlllI JSM to fL.OCD for 
ruadmls uf N. ^ J.^todcnts Jn Heir srafe tlruu 
vrliiJi; studying. 


wi 1 1 pvc^l'tui my new 8 OUT FITS 
oT RADIO Pj\RTS Tor ii liumc 
Experimental Laboratory 


Ton -cm liulil suer 1M cLirnlrs 
irLLh cli<-5£ aellllj. YnU tullil 
ird fil>*HintnL WllU cha tLl* 
eujli used In Ciorler, Alwafw- 
kent, Kimnili. JCiJhplIc, Sam 
lili, A:. J olCee jic^yuljr rfLr, 
XBi Imct. hv«- ehc»* MLS 
Wl-Jl, Tflljf Ihty TTDTli. IIP"" 1» 
BfilLllE ItH'-- This n-.ikuA 

li i.-hliii; l i t?jme eiij-j -rucl- 

natLns, ] -t p,--- 1 L z : ■ I . 


J3t:b rre"- af 5 (ijIh* 
B-rt-pm flibl A, C, wi— 
unit ena it mare- rii- 
Ciifea 


f&a (M build. 


I am doubling and tripling the 

f 


Ti IMng Hrvlet, Televliiaa, Wired Radio 
are dts IniludEd 


salaries of many 
ip one year and 
less Find ou t 


4444 extra lA 4 

omtiht 

"1 fHd 1 mnde IsSfl 
f rr-rj JiliOLry 111 IT 1 _F ID 
idt JF-- 1 DS lime. Jill best 
'.'.tti'h 'll r- : I tx ■ I L md t I'i7, I 

IhhUlil Lt.lt Ltkrh Lt lung 

DSD, ri 

irmrp hcouai: 

E. il s. inx s:a r 
JcdLLiiapsU:,, lad. 


IliidEo PrlrsHpIca ns used Eh TaIJlIu^ 

Mmntss. T-clevisEoit nnrt hivno TcEuvIMnii 
t ipi.-riniujiLs, Wired IUhLIo. U.udlP'4 Use ill 
Aviation, une all slven, I asn .vi jure that 
i me truth you ^-itisrjictoriEy thut 1 will 
ryTVf in writing to rofuud every penny 
of your tuition Ef you nre net srvtisISec! 
with my Ltagiu nod Ipstmctlou ServiLfl 
upon Ldnijili'Ling. 

44-png4 book *1 Infortoatlbii FREE 

Get your etqsy today, lt t*lls you wiierS 
KhflEa'S powl /nlki ure. What Uiey puy, teUs you. 
ubmit my course, what otJiers who Iiav^ 

It am ijrifnfc “un3 mr-kiiir. Fine! nufc what El.i^llo 
OjTvra yinip without ilm ia^ktest iibEIpj-Lioji. ACT 
NOW, 

„ J. E. SMITH, Priildcnt 
NRtklflSl BadtnlnxtttDte Dept IRQ' 
Waatalnat-OO . ElL C. 


J. E. FWrrn, PrtiHmL. 

Maiitnnl fiadlo TuilIL-jU, PrpL. IDQ 
WkIiIiiiIiiHv, D. C. 

]ip,r Mr, Emnii: Hen-t ne mUE IMt 

lTUi r-j.jU'jjL dues L.t uhllsaL* lilt 


AH'Lrds* 


Lifetime Employment hfvke to tillQraduate^ 


CItl- 


. H-ldt r- 


riQh: 


>ri 
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“There’s One Man 


We’re Going to Keep” 

■'Ed Wh-mw,. Cbtra fa one flf tl» most ambltt-sua itto in tin 
1 1 1 .-l ii c _ I iKiurc that hn nevtr Took away hi? :;:ar> time. 11 b 
siludin Ji is IutauiECfUl LuFrrtjwi&hCG Sd&udi KHLfSfl CVfry 

ho srta, 

“lL'i: bnn Ihe iraki:iL r ut liiid IMil lie lifan't been. btt® 
Btuly 90 laiff BB Two Powiny, wlifl. ™ laid d? yesterday, 
tut kr: 1: Irn Limes ai niddi abunlL Lbis IrjziiiLbs. 

‘Tin Kcdnjj In- jjtvp him Turn's iatr at a tai=C 111 lakry. iTc's 
lit Lind ml nian ** Wint Jtrmiwt here." 

JIvv, 1 iti.F y mi k L* i h ■ ] In yjj ihep or □&?{ I Am tv.i as 111 H i:i;n 

or l Tom lliwnir! ire rum mlnq Upf Or JoirnT 

No fcututf wfeit* rou lire,, die ItLlcrrutLciuL Cocrospiraltnco 
ScIkoEi will ctere (a- i&d. Ii'p. obUbt irhi,l ypnr hnwHraps pjt how 

4 m 1 .ll. >imr mrpr.T, in Imtii A plt-fL in Eftifl JliUP illO UTCilC ATrlM. Np 

miltt-r Iit*t tlnlttd rmr prorLpui odur^iLca. ihe i(mpb-wrlitia 
>imih*i n. Ily- llliipLrt.i*if 1. r. Fl r [ftr|i.i:iYi ifiAho Lt r-j!j [d loom. 

Thio St til we *det Wlibddt emt. winvust n-MiasfiTiB jm™cir m 

*ny Wiy, JjLli. JL Up En m. In ynira iiirn Bu Lilli. Ldp }OIL. I Lill 

mart onl m-j il llils cuupcci. 


international coimrsroNDEnce schools 

■TJN L'H lL iNilil {.'HltdTiifp 1 ' 

Op.< 5S17-Q, tkaarton, Fima, 

CTLUiwt tost w oMEirtl cm h Jfci* vend me a oopi vt jtut bpot> 
Irt. L, Who »n<S Why/' ual Tall rtiaii-ulu^ jI.iul UiO HlhJtet 

britr* whlc*- I ho™ muJctJ 1: 


TECHNICAL ANEJ | N D 1.1 '3T H IAL tDUHHES 


1 ArrlilLrOl 11 AuLomoMLlB jMerll-'.nl: 

n A rchlbBrtvntl IPthTi imp-rt LJ FLoUrtiLOI LI Sums Ftl Lint 

pltdlldine J-I-iimilLriE | ; liiu-ns: Qi pnuiiidn 

- ' ShtoL MoLtl WaiLtr 

^UiftiO Hn^lllmt 
SI 4 J .111 HI uri Urii'l ri:tT 
a" la 13 EllUlllftlB 
Survpyliiii *nd 3l3pptn? 
Bartlfenttea 
It. fL, liir«miUT*p 
It. U. SK-IJon FicremLn 
IL. ][. RrLilflu lull lluiEill nf FlirrmBn 
ALr IJrofcos O Train Hjp^TaLina 

j-.ll-Ii" 1 :;. UnulnivcLnc 

OhtraliLn 1 n I 'Minpicr 

.rutl Mlr.Jn-j Engineer 
iNuTljilliul n BiilSprniBkW 

TtxlIIi- Orenwr tf SudL 
_ H>LLnr. M-.nlihii LUl I lid 

B iVoiOin >E4nuliiE(urlnir 

AktIniiLelltc □ PruLi CTTyi=[ni: 
(Liu. LIuhLiii j □ Irtt-L Englnsi tj linnl ny rormlrn □ TUild 
_.iiTlotLcu Knalrajp KriyLiitr 

E1USINEEE. TRAININD CflURSEg 

Itapl own UononoiMnt □ Rmlniai OrmsEcmrlrrua 

i Einiro MnnJHPmn* □uunruu i,»nlj CFSL|tiL4' 

I :■ lupirJ.iL MonaEtmtnt nfficiBBTimy and Trul m 

l r pruimii'J Htnittmenl |_J rrt<— aiii-m OjmmtKLp] 

Trim? fillip ipiuhiii, nCML Btrvi™ □ Mult C*rrte* 

Li-PTHiiilircyL'Ilut ,irm:iiiLp.nL M Hillnty JSaLI Cltrh 

l 1 , ]■. ArniiirJIaTit L-UrjiU Jkhnol SiililBCf* 

llo iLtPi-rilnr I llSdi Hobart SuhJerla 

Snul Lrl 1.1 Wort I . E-mlrtll IIOIllBlrtntT 

fipp-nipli 1 1Tonih I I IllLKliallrur Q Curteonlut 

KuLtiuiunthiD □ AiJ*itrtl*Sni U Uinibor LKOet 


Arrh|t«et 

A rehlfcK<UT»l iPrHfi inw-A 
ItuUihne HAlmalLni 
1 Wand Jlltlwiirhliid 
CaiYlracLar r.ioL I Irll'k-T 
KLrNrLUtiil 1 1 j iIophiOIl 
UL ruLtun] UnnPniKr 
III^tIo WLrLnj 
IJli-oirli.iL Unnlnror 
1 1 . 1 1 • ■ I r I *i UfLlUlnf 
WPlIllniTi UlOCLrlp :n-,1 1’rP.J 
lii j..llii.: Shun l-lu. ;.rLriLi 
Tttaumfch KneUMHt 
T«hplwnB Wert: 

MorllHiilr*! UriElJipOt 
KcobanlEBL liTiDru in, 

J.lii liLikl Q TluIuJJhp 
E'itHtrn , nijl!Pr_ 

PJnrflLttr D Tlnirtkb 
ILriuji' lini;liu«r 
Itrklcp ’ ii>l. ILuLliUnn: lv-r mr n 


NitnE- 


- - 


AiJJmeb 

CLly.. 


.... SUIft 


(WrujiiUon „ 

If u» r-aldo In f'OEmrfn. inJ rifj p'-ufoo ft ftp jnfm«a(EBBjiC Cer*- 

fdJpi. MjlirriPO FcLjlJp (.rgnn Jinn, X-- 1 rH iL 1 £ lT j JJ>n!r«£. (.'swiifa 


NSW INDUSTRY 
NEEDS MEN 


COMPRESSOR 


£ CQNDEN SEP^)] 




flEC EIVER 





SOff luv mu #tpt tH-farfe- .a; »™. 
tj# p|i«» w* iua«d t/ n>in nith :*iji 
: : y tmir'nK. T*3-> 

& SS.OCWJ +IQ.QQO Arirvu^ilv 

f ztii a jHi jup h y m l#p ■ '■ . ii ran im& i s h-jiTr» 
■ EtUA tllU, ll*f-T** frJ U.. 11. f M/nflrtl 

i.rj *rL-'lv Humifi ,;f *«>*? 

ill CcxL nfeLo:*l. Includna tWi i C<trn iOhgiH- 
it. Murt^rrii. (i*t oar rahmJblfl Er4-pfen~'LBW 
■ |hj 4 b Krihi fer cbpm Ndff. 

-tl Umbmriitr, &*pt. 4 i-L Chli W 


Sind 11. m far Lt'w+i Prc-'lvlr* l r mna ?r £1 Tiicfc JA»- 
Inn "Ich Lr ru:L-?CiY. 1.*1 bi 4 ( 1 : <af Chalk TbA duuc-liH rn». 

HALPA ARTAERVICJl, I JppE , 1 , E^Wfcpf h . Wu, 


g<r m u yAII t ft mom Lbn ]nof»n rlriq 7 II iiniiran 
1 VU ir^icK.KLi hli'. ih h jh nut. but tmjnlt** 
■rlp»r head Treat- Try tt. Tbla Is one- dI beat wire- 

— j* 4 P |l 'l E l . ll IV lfc 1 1 DjouU 

'«Mrr^4ihrrirw 14.. Ihrth, HfsAMir,. KritihaiL. nm 
z^ichrL mn. Strni 4.lul:zn nub 1 . ' - rnii'iri and 

WEST mu HJZXU mOBKS. St. faul. MlrtA^ 


ELECTRIC REFRIGERATION 

/l— 11 - Va.. t NcTLMt ArarrlcBD ln.dii.rn.' umulR men fop 
CaiiS 1 Oil I <300 ca ( 1 .000 a month k<bti In prod iurthmi 
WTvlrn. LnetallaLloa >Dd :-:.l(a. Fidtpat 
i;-- .ir ir.r. Tnonpy'rr. Bklnir arid hdtlrd by Cmirral Metbrs. Grtitfnl 

fesjflr >3t - ti ^“- 

» — ■— ■ la— r lI>«H ■ , 

Gel Valuable New BooJt — FREE 

Oar mw LUjj^.iYwi facaji — JILcA im 2fi*cr*u i SdfriMT- 

■II iii-' | I e-J tta ma. Fanaia AEjislu c4aci ac- Ui-IlIllui 
rtcr._ dflu it+J-jialr r=ML -Fllbujri ■■*i:an. ia .i . ■■ . H* tU L-k 
njP>Y LuallEj u |bL Lxi Lu this mi inuli iadRsur- Wrau 

uTSUTCS ENCtPJEERlNCJ. INSTITUTE. 

H05 Sheridan Road. Ptrt. 111. Chkifa III. 

StUHV AT HOME 

i m Isirnr. T d^allj riafiiin 
h. . ■ 7 i-iiil:-ar.j uad bir me- 
in bubaii Lid put-L-: Ufa. Eh 




“BECOME A LIGHTNING 

TRICK CARTOONIST 


GOT T. POSITION! 

SPLENDID SALARIES 


fit IILLIF TOU 
Hr. _S3uil Lllurk 

} 

SpL’jLil jljTL IlC 

'HiirLcmth ItuppcLfir 

City .Hull Unrricr 

Ufttc 1. ifiVELor 

f. OiCIrrk 
l-ilo -L: I i - r k 
ftnwnL Clhxh 
SdAlrnn 


LT ONE 

aCuiiLr Tyjiis-i. 

| mrr.iRnnb ludb- 
ijaimatma 
Audi LuT 

I'rnhihiLfru A^rmL 

U.ti. Uordprl^inil 

i LikiL-JlTuut 
J Wnltf hnmn 
Sullcd Lutcrcr 

P iBBlmwilfiF 

i Ijppist 


nci IPnP i 'll i p B n H i. twl TFT. h t-uP-.PHa. 
itr-l j. JJS.l 1- j.n.iLl... "jImf Is. 1JinLd> I - 
' id \ . K.|.naj. Lilvcnuii 

SO I' K M m 


■ isfis '^lT- 




lAddn»P_ 
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I Will .Train You at Home for 
Aviation and Prepare You to 


Sa m S 75°-° to lO 0°-° a Week 

AVIATION” A mcrlca'H newest big industry— offers many oppor- 

tunities to ambitious men who want to enter a fast growing industry 

with a bright future* 


lust a Few Months 

Out of my 14 yoara of Ain n,J inn experience — Start- 
ing htfiok in war day* — 1 have prepared a Home 
Training; Course in practical Aviation, Just 
an hour a day for a few months devoted to my 
Home Training wLLt enable you to ttiaSlct the 

E rineiples of ground work winch you UnM 
now before you -can qualify for any of the 
1 tetter pay jolmopen to men trained in Aviation. 

My Home Training Course 
Is What You Need 

When you Jmvo finished my Home Training 
you can qualify for anyone oF the dl> kinds or 
well -j. i aid ground jobs. If you wish, l will 
arrange for vonr flying mat ructions in Dayton 
or at an airport near your home at special re- 
duced rates. 

Enroll NOW— and Qualify for 
This FREE Airplane 

Far a limited time only all students who enroll 
now arc aivoft a chan™ to got ting ti|K>rt Model 
International 3 Place Airplane without one 

ci-r.t :ii eovt. Became onc-ci ray students while thi - -* offer 
iu on, Ix'PiHifle. it is ILiait*l. .And Jet vie train yem fur 

unu uF [|,(i runny weJI-piid Aviation jobs, open raiEy to the 
Inr n»l raib. [ will prepare jdh to take yu'ir plow in 1 lire 
Tno^t l^u: bnrjng, fastujit srowing industry, itiish. this 
coupon lb inn 1 1 it n copy- -rif my famous- FEEL Book and 
you e ohuune^i ftis -fL FKEfc AirpEnne. 

Major Rob’t L. Rockwell 

THE DAYTON SCHOOL OF AVIATION 
Dir k L-l DAYTON, OHIO 


No Special Education Needed 



You don’t need to have »n advanced education or even 
know anything about nirpluneE., motors, or mechanic. 
My Home Traininfi conrw is thnmuEh and complete. 
It is clearly explained, with eaf?y-ti>undejfsta«d text 
and pictures, no that In a lew short months you will bo 
able t -0 grasp the ftmcfajuental principles nf Aviation 
groimt! work mid he able to qualify 
lor important aviation, work,, that 

witl Inter lead to a job paybiu up to 375.00 
ti.- S-lIHl.W Cl Work;, X]y Eliim: TfiiLlLi lift 
Cnurac v,-i][ give you tho knwlcrlcio 
n««fi*ry ta puss (lib fiovcrmaeaE'* 
written rarunin^fboain for mnnhames' or 
EiiJul:" LicetiseH. 

MONEY BACK AGREEMENT 

I am do Fiiltu you Jenin Aviation 
with my help Chat if jim arc not 
satisfied til let you bavecnruiJlfitHl itiv 

nisiin-:, I'll r-ilinifi fircry j> liny y^iij 

hurt paid mn, 


c Mail Coupon for FREE Booh 
and FREE Airplane Offer 


\ Major Rvti’c L, 

(The lUynui rfciiooi of Aviucinn, 

I lti'sk 1,-1 . Dwy tan. Ohl-o. 

fJcnr Mail*-- J'leoa-p ml in* FREE a eepy of yoni famous book 
| mi Aviation; and yoiu FREE .'Lir;iln:n: Offer. 

I >' Sin D . . A j;e. ....... 


| AcbtrpM 

| Town . ., ■ . . Stiltfl 
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Brings Agents Up 
$8 and $10 In An Ho 


IMAGINE liavins a little aiLtrMnntJi: m .idlin'; to open riiiHl Why. tn 
1 WOtBen everywhere, the vriy idea in PvVulllJUj&liaty M well ns iraiai. 
jivl No mot* (ass, mut 0 -or wd-her- AM (SkiW'T absolutely banifhed I 
No wonder riKentn wbo demunylrnlte lhi .1 utonishijiK invention hnvr 
mute aliiwirt jtieri , iJili]r Mums. E. T. fhsrvlav, S'. V.. (Jramed isp Si 17 
in a day and a half. Mrs. M. Dsidgr-j, Me., made aver {100 ill 4 ec'ii'plf 
pf aiLont lis spore time. O. C, Grcm, Wyd,, mitde JK.it L liffly proiili oJ 4S& 
in A hour-. A iud why n«t ? 

The ** Million-Dollar 1 * 


Can Opener 


Tlur nm nr| «■ r -utvi r lea arc |lsi|r» m :i r hi nr ln:-lili t3ir i'jhii Jar 1 x 111 . »u- yuLi don’t DW«3 

t v I ouch. it. Then flpin^ the can qulcklv mound- Newt the kid pht** up *u- y-uu 
cjji nkc bcild of It. Kiititc ctfi l.i tut oiit ilJuk. smooth nod clean. Ojhutw 
r 1 1 ■ 3 n I -1 , nqmr? -Tip ft O v C*.1 PJII AiiLamvank Ihf CVihmL F J l- i ! t*r L-tx-j-ii o» [ eif E_ C«LLirLirj 
twiJ lot livt Eiiljj ycm. IF your present. Ireome Ip lew th-an *™> 


-quick for dctgi |h hiiF Ttatffoo' 


k writ*: 

ELr3frrv:i”J.!ML l Siln OillTiL, iiikI FR£uE£ TtJt Ullcr. 


CENTRAL STATES MANUFACTURING CO* 

Dept. D-TM,. 4im Mutt A n. t ST. LOUIS, MISSOURI 

i' 
f 
l 

| (ItlK. .... 

I 

I 


C*"tr*i tiipne* fcirs-, Co., fori, P- 7 ®*. 
4504 M*ry A v a . . St. Lnaui j. M&, 

Kusfci yomr FREE TEST OPFEJL 


T-rrwn -State. 

□ Check Here ii interested only In one for your home. 


| □ Check here i i Interested only in one for youF home. 





NO MORE 
DANGER 


Every wonThaii fanow* 
Iluv. dnDBLTL.ii.i Lite old- 
si yk l-.ui urper.fl id. Al- 
most dflily thij nrws- 
pipcri Li'Ll <it blood-. 
[luiHUii, ,|i-i|ii|l ;|li:.ir|n, 
even dentil, that arune- 
Itraci follow tiie Very 
tiniest "can -opener 
BC'Tiiithrs.' 1 Now alL 
danger is banisiicd for- 
ever. Nn wonder so 
irunr buy on light! 


MASTERLY 
^ ENGLISH 


an 


ra ■fcp-Tsrt E-lbJ I ■ h I 6Fc*-«r+i C*«IjtV m— IkWrui-di, 

rube I®? ncm'li*. Liu- * run ia* >:i nm. ■L’A"-*. 
i: M-*:udy. 1J nno»^ ncl diy. qL.^kJp iim rau c-n- 
r.-L- r J Efdllfct 5+cJ I-l- hr« b>ihJrl “Id ! -t V*l i n 

Muur fJL'Lnd EiifLit la. 3JS l Pip- “ TVrIU ia4jj. 

MiinCtjf t.rialtf [rtlli^i 5( jjuliniJf., Bx^ln. II T. 


LEARN WATCHMAKING 


ur-d (.mriKnij 1ft i- |irl-p jncii| m-^nrr n pijfq y 

Easy to Irani. !Vrm lor F H \L V. CATALOG. 

fT, ISUtfl, M4r 


‘lira. 


«|UV M Pit Spend fipTlrit. hlij miner and 
yrni IIUI rail eetlicrlnx: lintcurniai. In- 
**iet*T t huy till nil red* nr kl (r.p rullHrtKnij, 
t?nn» ™®rtti SI to IT rnch. Ulraple t>UUI«ir work 
'. nr Inmiirfk*,. [<L*IUi. Ifayl l(k mic i-jT 

r ‘-w. 



LEARN CARTOONING 

AT HOME DURING SPARE TIME 

■"■ith tbe^jurji ' 1 thuflisw ir*i nn I El i.I N 13 S'C.GDfi nf !:• vcinnv^ weceMtully. Tbr L*n(!hisi plrtul*CbAfl Method 
of tmohiiaq. ORIGINAL drawine by rani! lunkm rArloonin^ W"y to learn. Thu. srlirroJ ia a Member f» 
Tlu» Nation sL Ilom'? Study C<>-,irici|. liVrila L.^ky fur *aiMple pictiirn ( Eiftrt t* ' L F^T VOUft AHtUlTY 
and example* at the w..?k of mitravriiil oiii-ilt-nto nirnr eiiTiuni; from 150 tro fuutj nr.i rn-.irc per week. 

Emetfi*# Oe io. euunpu *nd STATE YOlR ACE, 

THE LAND 0 N SCHOOL, 2 S 3 B National Bids., Cleveland, Ohio 



Mk H jy| ^ Booklet Free Highest References 
^ I It I ^9 Promptness Assured Best Results 

Send drawing or mcidcl. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer ui tfic latent editiensa of tke TiandMirNally Direetory of Bankers and 
Bank-Reeonmieiidcd Attorney s r publiNbed by Rund • IWIc Mally 3s Co. r Chicago. 13!.; The 

Bausntt ti RyalL Dir^rtfiry af GiLarantttd Act 0 faitj.», pubhebed by LtbhI Dilatory C<»po«iHon, 

Rri 5 .ii,nL, M-vm.: Flu^el'a Lnw List, publiihed by LetioJ Dirtilury PnliCiilisnic. tn.. St. Louia, Mcl; Amen 
ieou Lawyer? Asiniisl, published in Cleveland, Ohio- Baniera Service Lean! Directory., published by 
Bdnken Servers Co., Doiton., Mmi.; Eyre’i Law Che, 9 Fjifk Pl^tn:. Mew? Vwl City i Wsltej# LeaaL 
tijectory, UioahiL, N^bnwka, v>nd ttiC N^Cional Diiectory of Attorneys, linllLmore, Muryltdtid. 

WATSON E. COLEMAN, 

REGISTERED PATENT LAWYER WASHInlhl I U W f U.U. 
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-your first lesson in this 
popular, easy as A-B-C way 
of learning music 


Y ES, learning to play your fa* 
vorite jju»t ru men c tltk th rilliib^ 
new way is actually as eitav as Et 
looks. 

■Notice the first picture. The 
note& spell F-A-C-E— lace. That 
wasn't hard „ . „ was itf 'jtiefl 
look at the second E-G-B-iy-F — 
.Evea y Good, Boy Docs Fiisc. You 
can’t help Lcarnmj;* ALL you do Ls 
look at the pictures end you kneny 
the entire seale! 

V*llt aval sLep is to play actual taints, 
TLShL from clu? raiK-S: Alld Bllbf thClOBSQDi 
Ctflhe romans U. 5. School of Atiisio foursn 
ary hist easy, just as tnini.de as tlrot. 

For 1 >V tlliH /, ilLliTkiilrly H:|!-ar i-uiirm-, 
you li'jrn in the privacy of your own home, 
without l !■ ,~ _i i ! , 1 1 prive Lr- 
Livelier. Kl> more tedious 
hours of uiy theory dr 
finKEr.tw|?diiu ewc-relKa, 

Juat imaiind , . . a 

method by which y it 
liar n anuaic in less than 
I: alf Ibr muial time, and at- 
ari average cost of only el 
t™- cruld a day! 


all the music ya-u. need. You can't jws- 
aibly ffo wrong. First you are Sold what 
to dp, t lw.iL a p Let lire ikm'i you lk>w, ami 
r I. i'i jiou do It ynuraelf and Ara-T Li. Tlte 
brHl private Leather could rot make it 
clearer or rasjiT, 

For aft thr fild-fii-hiorLrrl idea that you 
have to have ' 'tab nt ' " or '"musical abit- 
Liy.'" You do n t at alL, nos'i More than 
WMt.IKX'i pr-ojije who could not read one 
notr fra Eli aiLotlcrt. ate HOY* |«t: piilai and 
Hi-ri iui]i[isl n il jilayciSs drank; to tbi- D r £. 
twlif/'i of Afuiic. 


New Pfl 

of Good 


—Plenty 

iniei 


Easy as can be I 

There fa=efiiaLiriK Je=- 
buiim are ILk« ;i .Liiin:, 

E^iytlijnK la r I rIlL thTi>rt 
your c-j'ca^-prLnio-Jj i ni— 
HLFiii.-iii'ciH, d«JEni7ii3 P and 


PICK YOUR COURSE 


Plano 

Orra n 
L. L uli*Ea 
Cornel 
Ttu rr.,hn ran 

PIc-c-qI* 

Cullar 
BiwaiJin 5-fc 


Violin 

Cliriiiel 
Flu t* 

5 a iu plfcti liiQ 

Hi;? 

Kf * ILili.l III 

I • I ■ • 

I 'OuLinr 


Slfht 5 li*«En« 

Vuit-v and Spreen Culture 
Drumi ind Tripa 
A Ic Flnror Control 

B-anpv (FleeLrum.; 
S-Strinf n-r Tennr| 

A .L'UB-r-J i^n 

ICAlbi it and QrrniDn Ac- 
•c ft rdiii ib 

N. i .-..r.iv,. *piJ Cvn^poiition 
Juniors' Fi-sriti Li:un c 


Free Booklet and 
Demon &t ration Lesson 

Ou_r wornlr-Ttii] BliBtrated Free Book 

ai d Free IZh.'jnoii.stTadan Jcwrii explain all 
aboil l tllis iclHiirkabk metliad., No mat- 
ter what In lt ii mi- ni you i.-Iuhh-i; p? play, 
the 1 Free D^moncLratlan Irwin will show 
J'i.ii at QlaOe tli-*' amazingLy simple prin- 
ciples upon which |h|a famouB method la 
teunikaL. As Him as Lho ]rs»n arrives, 


you KC tfT yourseir jUsL iiow anyuin- Call 
Iram to play h|s favorite ln-triLSiK itl by 
jin’r ill almost no Linn- ami at a fraction 


Jl J'bll ■BTC' tired rf always sjtil rtjr an the 
oater rim of a party, Of bCiiL£ a ptuFes- 

K ' I* *6 lc- 1 iti.IHM ! if yml'i'L- i?.f Ll; ii Imi-IL 

ifAlaufl bi-H-auss other* r^-iild cnterlain 
friends and wcf« aLwsya In demand— If 
you 'ye wnnLed to play buL 
never thiUKEhn you i.,id the 
time at Tourney lej.rn, 
Lit the Lime LchLi.i] and 
proven U. &. S. Iick:1 cciuil- 
to your n^scue. 

Don't Ihias any IrlKije 
food lintesl Learn, to play 
your favorite IPFcrnrnent. 
and be tilt iShteJ 1 of at- 
Lractioji wherever yuu ca. 
llliisieians are invited 
evwywlwre, LJity are at- 
y.ay'a 111 demand, rCnjojr 
t!ii* j^rfBter new popular* 
Uy you hfivy ln-C ll m i> 4 -i aft- 
Ha™ I be uued. limes that 
pas* you by, Yuu can 
tiaee tliem — eajUyl 


Of »ll»L till- i.ihl tjow jni'tlu-jrln ri.; ;t , Tlfl’ 
boohlyt will also ir-LI you . Ih-iiI the ns* 
toundihe new Automatic: Finifcr tonttul. 
Read Lhe- list of | r,:mimni[t to the left, 

d,,ri:li* u.lLirI, mil wnnt ti' rlay. :m.l till' 

U. h, ythoo] uf ^[Umlo vidl J do ll",' real- Act, 
NOW. Clip and. mail Uds poupan today, 
and tin fascinating Free 11™ L and Free 
J ■ III- 1 n -I : .1 1 e ■ Ii !.<■►■- i i: Will il^ Af-Pt tO yOU 
01 once. No obligation, or course. Imjtftr* 
nu?bts nupplit'd vrh?n itefd^d, fbdh or 
credit, U. £. SCEIOf)]. OF MUSIC. 74 
Brunswick Biul(linj! r New York City. 


U. !5. SCH OOL (IF M L"£l L" 

J* ltrun*tolj-|( lljdf.. Yrirb Ci»r. 

Pr»pr f-*u urr T'yir i'^t- ""M cp»“ Ij*.**,,,. In V.vrr 

n liwrtr. ■ I [ ► I n- r>J ->rl I rn by Pr.JF , ,*nf ■ 1 r« ™-_ P^, 
1‘* ir-i e-r Lr*,,-?,. 9iri i^i'.kbIs*. eI .Eirr,, 1 1 * 1 * 
DE 3 L MAE- J an. XalETMMl iE Ebc flU MT I E E n." »* WJ 

IT jpc vn 

I~of- 

F4m4 . . . . .. ...... rm 

jI'I-Ii'mp.. . LU ■ ■ . ■ j ■■■■■■■■■■■ m 

Lllk' . i ■ ■ i . i . i ■ . ■ ■ ■ ■ ,. i ■ ■ ■ ■ ■^¥•^■1 ■ ■ 1 ■ ■■ riimur — - 
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THERE’S A BIG PAY 


For the Trained Man in 




Di satisfied with your job? Kot m ak- 
in g enough money? Then let me show 
you how to get into Radio, the livest, 
biggest money- making game on 
earth. Thousands of opportunities 
for jobs leading to salaries of $60 
a week and up l J obs as Designer, 


Inspector and Tester paying $3,000 
to $10,000 a year; as Salesman and in 

Service and In stall ation work at 545 to 5100' 
a week; as Operator or Manager of Broadcast* 
in g Station at 51800 to $5000 a yea i a:-; Wire- 
less Operator on Ship or Airplatlt. ns Talking; 
Picture or Sound Expert, Thousands of Rig 1 
Pay opportunities for you to choose from! 


LEARN RADIO 

TALKING PICTURES 

By Actual Work in Great Coyne Shops* 

Put on your own Television program! 
I .c-arn Radio the practical way— by actual 


Come to Coyne and learn all branches of Ra- 
dio in ten snort, pleasant weeks, NOT BY 
CORREA PONfJENCE, but by actual work 
on scores of modem Radio Receivers, huyO 
Broadcasting: equipment,, the very latesljtkt# 
vision transmitting and receiving; apparatus, 
Talking Picture equipment, etc, Broadcast 
yourself in our sound proof studio room ! 


! % I 


radio 'work on actual radio equipment! 
F ‘‘ V on don't need advanced education or pre- 
vious experience. I don’t, care if you are 16 
years old or 46. Come to Coyne and I'll pre- 
pare YOU for a good paying Radio job in lOi 
weeks' time! 

TELEVISION 

IS NOW HERE! 

And Television is already here I Soon 
there'!! be a demand for thousands of 
Television experts. The man who learns Tele- 
vision now can make a fortune in this great new 
field. Get in on the grown d-floOr ol this amaz- 
ing new development! Hail coupon on the oppo- 
site page for full inforraatlon — absolutely free! 

Radio Division fOVVI? 

H. C. LEWIS, PrciidEJit V A II MU 

500 South Paulina Street, 
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Free Employment Service 

EARN AS YOU LEARN 

You get free Employment Service as long as 
you five And if you'll need part-time work while 
at school to help pay expenses, we'll gladly help 
you get it. Many of. our students pay nearly all 
of their living- expenses that way. Mail coupon 
below for full details. 



TELEVISION 

IN IO WEEKS 

Not by Correspondence // 

Don*t let anything keep you out of Radio' Start 
now, and after just ten short weeks ;-f fascinating 
work in the great Coyne Radio Shop*, you’ll hr «H set for 
the best job and biggi'M pny you. nvcr 1ml in your life! 

Coyne is 32 Years 01 

Coyne Training.^ tested, proven beyond 
all doubt. You rail find out everything 
absolutely free— how you can prepare for 
a good Radio Job or how you can go into 
business for yourself and earn 53,000 to $15, WD 
a year, ft costs nothing to investigate ! 

MailCoupon for My Big Free Book 

Fill in this coupon, tear it Out and Blfti I it to me at once, i 
This will fiol obligate yuu in any way and positively 
no salesmen or agents wit] call on you. It will brittg 
you — ABSOLUTELY FREE — a copy uf my big Radio ana 
Television Book, telline alt about jobs, salaries, opportli- 
pities, etc. MAIL THE COUPON —NOW! 

Electrical School 

Dept* 41-3H, Chicago, Illinois | AtfiJi e;. 1 ; 


H. C. laWICi, hrcil^Dl 

1 Radio Dir* Coyne Electrical Schof 3 

i «M> 5, mullni Sin DepI-41-IH, CblCifA, 111. 

j Send me your Hi# Free Radio Kook and all 
1 details of your special Introductory Offer. 
| This does not obligate me in any way, 

i 

■ Ac-pjec 



1 0 %.. 
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“The Happiest Day 
of My Life!” 

"Ol-ii wirratsfe day) A ytast ofiKf it Momcd Like a dstam flint 
u-oulil MT£f CORN] trw, Kir mp «4«7 th ™ ™H4 l»«ty ennusK 
fne *«<! c» livis on. I fui'il t!i<- met?-. Unlata I cir.ilri nsiku 
mure jnunff^ I luvd no riflhl CO kn^p kilH waiting, What T Jiad, 
■u do uu nc.il seme nay £» make raywlf :;wf^ rr.uru. 

"It i^i Jlulli Tifr^flT irhc thimeH no ihe tut. Khc flipped a 
foupra QHIt of V nuiiln? apd wn mill Cl In {lip lnCi'rnp.1 jimj] £p[" 
Tt-.jF:Lt'Uiirij frha-.la fat Icfnrrml Ian it-mt IbeLr raunas. Within i 
MiCIh L llld fflni|j(ik Tim Irilnipii ] i-:l fri= ?.lu-ii mu il Iiiesp 
llunTFit n -1 ■.lliinit :il ■ ll'-C Ln UJ tSC* VP.tiU TlWT (IK Ki mSTfl 
mpcaiiLbllltlfi. Inihfa nf 1 L 1 m-vntlH 1 uni prijraii <iS J with »■ 
^ijhiPanLUl MS.* ItrHff I'm a-cLtljii; Jjnlit-# whit J nu a im nn 
■ — and Ktfre marr|sfr rJ 

I, C. S. HOmr-i>! Tib i ih fllreh I |hi.i :j ||'l j Lllb EPf*5ll ItlKfflkdl* t3l*li 
pud id uLn iMthsr j-:ti anil tiLcci^r pay. ITlv nor >aar 

f*ne baur of spire lima a dip. ipsrd .la I. C 9. riu<trr nil] |wt- 
bllt Wu tvs IllP rtlSLlmi Jrai na.nL, |j] I Ian irrnfk Jrotl Uk* StO, 
VI.-:] nne Jh’-.v. Tl WfiTi'c '■.Oil Lj I }„u Ln Uii lca.it tu nib Ear full 
patUtuLim. bo- It row — C ut XLEJJt I 

Ha If rhss Co upon for Free Pnnklrr 


LIT EflfcATIDNAL £QH RE9PDHDCNCE SCHOOLS 

"T>*r CMimid VltfKrtfit^ 

Box 553*. G, Stnnlsn, p»nn*. 

Without cost ut ■oI.iIEeiUiw. iiliiiii. iffiii] m a. rop 7 dt jour boot. 
]oL. '-Wha Win ind Why.” and fill] pottlcuiLfi aLnui Lins suL.ilt-l 
tut'ore irbl-'b- 1 hare nsulwi A : 


TECHNICAL AMD 

AlrhltM 

ArEhlutl'jTLl Pur: iBia 

l liil lillhrf E-.liiiiiLL^ 

Wood MiElvrnrkl-m 
duniraCLtt ind Builder 

fSLrUrSUxaO I lr.iCLanih.il 
Structural EnrLniur 
Vlnlxlf: I'l l 1 I/.? 

!:|..-lrlr.-,L l.'-.L-ieci 
Ll'vlrli LlEhtLni 

Wrffll HE. >.:|rr|TJr tfl® Cm 

ILr.i'Llror Shop ]tl:et rlnii 
'J rli'r r:.|.li Jliu liiL-cf 
Ta lap hunt iVerl; 

Jlrvua.llkr.1 Fn^lMpFf 
lUtthnnlaLl Pra riamua 

tf:n I: InLiC □ TiK-Lma/LCT 

VattmiaM&nr 

PIlh.nccM □ TlairaEUt 

ItridEU Ifnrr^c-T 
ItcEilua nn>J ltuLldlnz Fcmcnip 
<1:ikKiikIiii' 4 n Mt^ll 
atIu'.IjD LazLn:* 


INDUSTRIAL COURSES 

.Lu!iiim:,Ii| lu Slnalianla 
iPhiKtlEH □ Httam Edlllnf 
J]]uiii’id [T ^'FTittiattia 
” OhccL iltLi] Warier 
J oi'. ijjj IL'.LLnrur 
. HLaa.ni VincLrlc EvrJnwr 
L L'lL FrifLciHC 
_ u tf-:- ;■■ li: r an4 EiEij'rdnd 
_ SLrfr1|;rrjLlnn 

J Pi. it. LdtPLPKlTH 
T Si. EL fhELlnli FnrFma-n 
ti it. hrnlKfl and Hull-ll nc Fnmnan 
_ Air Bnlci Q Ttjiii ilui'iLiiLCi 

“ 1 1 Inhw.iy HiiEjn-^n ME 

IChtUdlCtT □ F'ha.n(JCT 

Huiwt jEMru UnEEnttT 
1 JTiTLEitlan 12 E: IlnTiitkir 

“TwtLlp Oinrwfrtc SuuL 
f. 'c.-r. iEinuEacturlpa 

” O/ik-Ift. JEmuCairLllriiiB 
CLteTloultuTe Q iTuli nrvnrin^ 

□ Phuhir FarmPiK O ILadJa 

Uilaclna KpeLkut 


EJU9INHE3 TFA 

JIijsLpc-^ ManaEi n-frit 

nnica MjnoM'.'inrrt 
I ii.lilatr l:iL UJ.jll_iii. :.-: nt 
I'priirnnr] M 
Trill: JEiPLi'muni 
.tcveuoLracT IH C'jsl .lexical irt 
C, 3", .IcmnpCcnt 
‘ki’-hlcaaLnE 
ftiiir*rirLi] Wnsi 

S ; i a n I all □ FfaiWll 

SilesmaniKIt □ .InirU al ::E 


ININft CUURSEB 
DmLncii Carrvianrvtrncip 
E.rlli rin* Hi-v. firil Q El pm 
SI tralKTupl:]' Mid TytflBg 

C JiH-lcia C'"ITiMii rrj.d 

Civil Si'rfcif* □ 5UU Uirtur 
HdjL^ir FElll dS*i 
JCrada StiiMil SuOlwti 
EEl fii Srln-rl V» •: IpvrLi 
CaLlMTf ITdurjIi.T 
[liuicmtlPE □Ciitronlni 
r.jinlnr PdiLIP 





Addtelf 


CPLj.-w-i^." 


E-tatp 


CtocupaClpa . ■ - 

It m iwbtw In P'tinodu, l^nd tfiit t&*I*l* fa fhe f ivf3rr»aff»nat Qjh*. 

rLJJfiMdilirs ij: ; .‘I . -.;. I'.-: i.Vi3iid iiiM, J 1 . 1 .'.'I I !' L'-Jj .' J L'.'.l T: ^ J r L'lc>Jd4 


ELECTRICAL 

ENGINEERING 

A tu-H (■ nin'iiri-itnflv* arortc far trap af Hulled 

lima, i"Mi|d(l! Ln unu iref, MitlUifiM-lt^. ijriBLripBrLni 
ilriwlrr. ihnh-uiirk. Rl’jdenti earutmtt Tirctau, Iztlall 
ialfUic, tnf tlct-idcaL mntAlnary. lijilil 1 pitj Bmppnri 
' 31 yean- iuw*ilCuL wlrtflaih^, CaLL]i« co ufluart. 

»bliss E M C HOOL AL 

I — 134 Tiklua Are,. Waiiinilpn, Dr Of 



lEJnaitar apnortumLil^ now fUTtrilUtuf. 
Leam e-dulLy anil guietty Ln nniirp cl m--. 

Plu-lLrhl M+ k-ia, OLE ^1^.|,F^ 

‘ H i iffl Li L ft" - 1 1 j* . ■ m — Ew ^ifaii -:-ra-I fm Arm 

prtw mf inrtrn*lA» MtarnnfN « 

Paes-Pavli 5thttl of Adv«tlilni 

tefaJBfc gg HIHlAw.. CPaliUg. 


Wireless (Radio) 

end il'. . 1^1 w ktt.rtti Lj.t* Ithti 1 1 lnt'..jK Llx . Echcvl. '.Wild an! . laraiM'; 

fMonri U TclrnP«&h. fteA-.'. H-iiK'by 1 1 '■ ! U'.' r n] rr -7 : I . "i 1 1 r I >. 

T. r.jii».| QUvrlma'jH-i EiL|jUKiJaaT n: rirn part. iiLalur Cm, 
DOC C.E ENSTITUTEh J p-neT Sl. r Ullpamiat, Jndi uPlL 



lihsId dia nr amw th«n« #t bt«m i 

T ™. cnLUcm™ uyt | Q | |»a p mb. TOClj dm. "=l 
bmana m iinrirw l»crh|Mi4a v «:.'iM4i<iiii'il i nm^. 


IlkM tl Ibf <unrn>+fUl ■Wf'lAW 
!"!«■ el ™? feoetc. Wtlw fm Erw tnub 

ATamerim* CMI.ihllWt. OF 

HOME iEll M ithlgin An., Di pLllSl, ChlMin 



Minstrels 1§? 


ttrihiLM FirWE PnrtB fwanTTipW'C 1 

hHhw witk ■ .;d panpi nnd 
(■llnrjjoi , jltl.L- Up-, tali'll! Fra*. 
liitHi iCr. r EU(.HahaLh. Pint. 19 CNtlU 



f , , HOW LEGS? 

TltlbOArrih (Pac'd) 

I Mil If ti Trdyjtrn ttinjr 3 tmi.Kh4 
I I It L*gs /fi-flrj fa ar Out 
fret JlmiLtr! — Piain Sejlrf Envrlupr 

3bTH£ T ■ Garter Co., Drpt. E 

Sou ili llcjifi, 3n£. 

TVj^SHAPE your NOSE 

Ahl1:l Nose- Adjuster n]i3.pcs 
Acs]] anti carttlagn — quick]^ 
sitfulyj pitiikbjvily h while you 
sleep ur work, llastln c reniltiL 
Gold Medal Winner. Doctors 
praise- it. 7fl,tK)U ]]FerR. Write 
today (or FREE BOOKLET. 

ANITA INSTITUTE D-12 Anlla Oldf., Newark, M. J. 




tinrncn AntM Dupeofli Cft. E3I N, t T*h,u BliTfffi Usvtvmt Kl 



ll«n I* i 
proved anti 111' J. 
Alj d £]T o IkJ j aaiifnl^irl nl: II-. 
OwT FCfFdir* pflLTVinl bnr|o^ 
PKimrti PTitveriUDii Sfuc* 
i u I u v-iil1i jDutLuai fIb.Lv ■nd 
ruplnra |jidB pimltfEni- 
liirni Ion find ptrjttl 
dd]Ullbt>lli1.yt inauiapro- 
LEdaim. janil huIwIiTf F'nr- 

n L ill t* » ne r* ITk- d y 1 1 at . 
li I k u.'kiii' haldarvo nrpiDPB. 
WHITE li>r |l luarrntcd 111- 
irBIlin* llll«f n I trlwl vtf rf, 
111* N plural Bihdy trMI Ca. 
■iJrire'd l\ Aort /VxwiiVnJ 


y rightec 

J vJ 
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SIMPLE LINES EARN FAME AND FORTUNE 


[(VOU certainly make your money easily," 

A remarked the hea^y-Set publisher. “My, 
£ tte h speed/* interrupted hia lady business as- 
sociate. “How do you get such a true likeness 
m s* few lines?” They had dropped in to pur- 
chase illustrations from the yoiing artist whose 
masterful drawings in magazines and news- 
papers had Started him on the road to lairie. 

“I never thought it was passible myself," 
he replied as he added a few telling strobes 
with his brush. “But I liked to draw, I knew 
it was fascinating and that it offered Oppor- 
tunities. So I decided to study. Through 
proper training' I have learned 10 form simple 
lines into finished illustrations. 11 

It was only 0 short time ago that this young 
artist filled out a coupon like the one below 
Ei fid mailed it to the Federal School of Illus- 
trating. "And now” he continued, "each time 
I make a simple stroke with my brush It means 
money in my pocket.” 

This story Illustrates the success of hundreds 
of Federal School graduates. Careful, consci- 
entious training by members of our faculty 
has put thousands of students on the “Road to 
Bigger Things.” 

Over fifty famous artists have contributed 
lessons and drawings exclusively to the Fed- 
eral Course of Illustrating, They teach you 
their “tricks of the trade” about illustrating, 
cartooning, lettering, poster designing, window 
card illustrating, etc. Each subject ill the course 
is thoroughly covered by a famous artist who 
has made a success tn his particular field. You 
profit by their experience. 

If yon like to draw, why plod alonff at some 
tedious work? Opportunities for artists have 
never been better. Magazines and newspapers 
spend millions of dollars every year for illus- 
trations, Drawing is easy to learn the "Federal 
Way,” Study at homo in your spare lime. You 
can continue With your work while gaining y out 
art education. Earn while you learn if you. wish. 


Every mail brings news of the success of 
students, Chafles Phl| Hescotu of Dttorah, 
Iowa, writes, “My cover work brings from 
$50.00 to $>150.00 per painting. 1 ’ The Federal 
Course aims at dollars and cents profit for 
every student. It is a practical course planned 
to teach you how to turn simple lines into dol- 
lars, Hundreds of young people have freed 
themselves of financial worries and routine 
work through the Federal Course, 



If you like to draw, opportunity lies no fur- 
ther away than the lower corner of this page. 
Write your name and addrecs on the coupOii 
find get 6dr free book, J 'A Road to Bigger 
Things,” lffliich is illustrated below. With this 
book we will send our Free 
Vocational Art Test to find out 
your ability. This is your oppor- 
turnt y^gCABp it. Mail the coupon 
now, 


FEDEfciL SCHPOi OF IIXpSTEiTrsfa. 

£131 Federal Erhoel Bid*, , MlnnrapoUB. Hiim, 

OenlteuiBb.: IlriM rend yu".if f»a lift&U “A Eetd Id BicKtr 
Tilnjsi, " tof«t&tr wt(Ji Vocaiiaufil At* Td»1. 

Ot<aru.cj£i3 , „ 

Aadbfttq „. „ „ 
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Is Tobacco Hurting You? 


When, year hdnrfs hesin to fcH3Bh[fl— 

and iwSnito r*IJ— *■ 

and your lu-:iTt voc-ieih to ship a beat" non* and then J 
and Blight H’unttlclB inukViri you ptii&l ftt kneUfa — 
then yft-j have a riahi ha nuspcec that 
TOBACCO is getting the upper hand. 

Any wflB-lia^prae-H -rt^'iinr wiJL toll fihi thitthttd lt« 
only a few of many ay inrjLunii Of tohnitto yomn-iinp. 

And VC>« kiiow that th« iihc r£ tnbacro lei Any fn?m 
is an espi'tniivo, UltfltU Lwelesa hahtt. Yuu kouw you 
euittt (eqult. 


Look the facts square in the face, Mr* Tobacco User* You may think 
tobacco is not hurting you. 

That la because you haven't DA yet, pcrhfip-3, felt the effect* of the n Ecotim? po iflon in TOUR 
ssyabem. Fiifyuq knyw that nicotine, ns nbaorbed into the system through snicking and chew- 
ing tul>a<xo, is aelyv/ Working ptnacn,. Slvw, yea — but sure* 

Tobacco towerg efficiency. It stows A man 
down. Makea it harder to concentrate the mind 
on w r ork T Tobacco u sera seldom have the 
amount of 1 ' 7 iep JJ and energy of those who do 
not u^c the weed. There’s many a mw older 
than you io years who ia younger in energy,, 

EitTiJilV JiL'. tiUML: Kill Ih Lh fj^l::irrn fclijrn*, 

Siirpodiiv. pTnlxiMv, ynu will real lie tovhat analuiui- 
!rg intent eobaecodMaupdcrrulivu llwl^lWA. 

Tobacco Habit Banished 

In Many Cases — Let Us Help You 

It dnosn't mute npnrtinla ef djffiinuiMi wTvotli*r tobacco lina Isoon tweil fop a 
finale mouth Or liftF yearn, titho™ 1 eriich, orin-Yv-bnt farm— wbrtbei cigeni. « i it nr* 
etten, pipe. ulufT. ftiwcut ursnufT. In most ■cat**. Tab^em Redeemer ail 

omiuI n g Xi j f tobfictu in amp form in n very few daj-H. Kat tlie n'ivhtvit Hhoicc In 
tTia nervoun lynicnn. Thfl toi&BMO eirnrEni wSUlrtiULLj b^a todecrcnaflAttcrtlja 
vwrv firrt tbcTeianu I pub mlctiu for results, 

TT'i Iiill lu ii*dL-ttmisr^(Kiiw.ins no ti -,bi L-Iorrn ine drugn ef any ktui and to quick, 
cafe, pleasant and thercrcgbLy roU&bld. 

It is i»i na P^sftee a fot tobacco. It helps to quiet the 

pervea- and itmkcn our fool better in ev, ty mnj/. 
j^v m A r ingle trial nil! tncTinct 

Uur Ltuarantee our i*rah binding. 

imiziey -bank guarantee poen 

with each full treatment, W* wtl3 r*TtJ n 1 evvry CMttyoi* pap for * 
the tpen tmenl if, a:«-r taking it acctudirijr to the cany t«:-t'ol >j\v fj 
(W* it HhuuUl fail U bin; toll tin.' iiibueci* huMt, coinplflteJjf. ,, 

■ ... /i r Let nHfleiulyauGurfrfo bock- ft 

| ft, coupon. TOP let <n the inju;inii!i effects 



Free Book Coupon 


NEWELL PHARJVIACAL CO. 

Dept 3l» Otrten ju|Soa 3LLndi,Ma 


Pt-rtrtf twllier with t«li- 

a rcc rroui bittmrg feom men nil 

Dvtr ttif. L’uijntrjt tell|nshi>wflMrhaveb«'iialiMtluteb frwd r? c-iii 

the tobacco habit by ejm:i pim yut hi:a:r treatmeut You ccjM not, 

Ohk frar Htn>Tiir«r pnmf tTiain tbr? I'viilH'nri" -w« v.-ill gluilfy Dullil Cic'l 

kcqucsL. J uat mail the coupon — tc a. poaml will He, 

NEWELL PHARMACAL CO. 

Uopt, JtflfJ Clayt on. StxilLoTi St. Louii, Ma 


B 

i 

I 

B 

B 

-I 


Ploanc nezid, without cl.li^atir.p mo in 11U7 vtoy,. 
jaitr frw Iji5.-.ltlrt regTireiinR' (Irt hoWl 144 

ptDof tfitjt Tohncfpo [ti-rlvCTnci Kn^ relieved trio tobacco 
Habit In ilHMisandeirf cj^cb. If it f«tla nionr? 
prill bo refunded. 


Name 


Street ar.d No..,„, 


Town ... 


. Stutis. 
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By CHARLES ATLAS 

Haider o-E the Title: 


“The World’s Moct Perfectly Deuelajied Matt* 


HAVE proved W» r’,eu,i- i-i !m that 
my iyjt-eni of hoiJdir.p powerful, 
big -muscled mtn begins to fW 
kuJIK rrt anly 7 iJoyt — and 
I can "roue- it ta jolt. 

Vm don't have to take my va >: fw 
it. You. don't Slave to take ‘I:? weird 
OF WU tl inutlVtvlB flf JiUpiLj ’.-.liO hiV£ 
aiiceij inchti xo c h. J _-ir chats, biceps, 
■necks, Ibishs und cnlvcs in eml y ;i frw 
dipt, Itoritl You cflib prove ll - n 
seJ/ — In just oeie WKk — by the chaise 
yu)u see and fee/ in your n body 
tbnt p'j oas actually ■become o hiukv, 
healthy NEW MAH— u c 1 "AUhh 
C h<^.T^^4ilSl^. ,,, 

A LI l waul [fi hinTi-ft' in. Wtiei t 1 il'j ■, DU 
want bun, powerful muscles? H-mv 
many pounds t?ff firm flcr-l- ! you 
■Vttnt din.ri5iin.rd over your body to 
fill, you out/ Where do yo u i ac fc vi- 
tal i ty. pep and robust IichD h ' Where 
i In rc^tr -vM iii. to lakr ol! I Lobby :U[[;-I.ih 
fat/ 

Juet tell me, (lye me a week, :md 
tU show yoa. that 1 can make a JVew 
M-nn of you, give you buddy jsower 
and drive, mud put you .in that n ug 
nifirent physical condition v. > b it,, 
you the enyy e-mS rv=F-| te ’- L t-f mtiy i :«u 
Slid die BtlniLratjan of every woman. 

M y qwn system of Dynamic-Ton- 
ii'on does it That's the v-.-ny I hndt 
myselF from ft 97-pauod weakling ro 
“The Worlil'a Most PcrF-ertly De- 
veloped Man,'' Aiid now y«vi con 


haw n big, butunred muottdwr dip 
vtlu-r-i.ie.nl Like mine .n the inmc easy 
w- ay. 

No “Apparatus’ 1 Needed ! 

You btjLin to HiKL n:i-l SHE tbs 
difference Ln your physical condition 

.i( u,:.r, widuft.i, tuiii^ any teii'by ap- 

pnrDtui, .my pills, " rays ' ' or unnatural 
dieting. My Dj-nemfo- Tenn/on is a 
mif i.’j-.-Hf mrlhod ■■■■£ dtvtlopini you 
rri-Hi-r /,'1 .j - i.i' Qrji It not only makes 
you un ’■ Alias Champion,'" Imt E'^tn 
afttf *uv:lL 4 ii hi .min h* - a fa is tipi attest, pirn- 
plea, skin Notches, and any other 
Wr.-ikricFJCe r.bH .1 Lrrp yOu fj--i:i i cSilly 
enjoying Life and. iLs good times — and 
it starts getting rid Ctf |hrm at nmir. 

Let Me Tell You How 

CiiLii dilr .-i re etj'i mp today by mail ins 
the coupon for a free copy of rr.y neft- 
iEUlstrated book, '"hli-ef fast H ea ft h 

.narj ffrxanJLA " it ce- tin you ail about 
my spednl Dynamic- Tension rr.eth 
ad. It shows y:; - i. fr-nn act Uni phvltw, 
Iiaw E bsi-k r Llaveiaped my pupils to 
the sarr.e perfectly baloncrd proper- 
■li::nn -rtf my uwn giTiynkjOr, by niy .. i i j 
Hri r-rr :i rcli fHlH. Wt ii" my tysteits did 
for me, and thesr hundreds oF others, 
t run do Fur ynM i&rr- Don't liyr|j on 
being only 2% or $41 per 
cenL of Lhe man you onus 

bet FiiuL out while t coo 

da for you. 


FREE BOOK 

Where iTi-sLl 1 send your copy erf ■' Ever- 
Imtiiu* lifftJtTt pu l StrrnEth?-‘ f jot your 
on lilt and address -down on the roupon. and 
mull it today. Yoor own new " Acl:u< Ijody” 
ik wai l ' u( rnr jwn, ’This book tcUs you how 
rasy it ii to get, my way. Eirnrl the coupon 
to jilt J rrn'-i j:ri:,IS y — 

CHARLES ATLAS 

Dept. 8D 

113 E. 13 rd SC., New York City 


I 

I 

I 

I 

I 

M 

V 

I 

I 


CHARLKS ATLAS D«pn. «D 

ijj But ijrd fttett, New lath City 

I want the proof that your system of Dyrriimj'c- 
Trnsnon- wiEl make a Hew Mun of me — ijiyr mr a 


he-aliby, bushy lxidy and 
Send me your free book, 

O/lif 


ml L u.de development. 
" Ever/a s/j'jijI Health 


NAME. 


C Mi-. AS* frfrfit Hi Writ* jfj/d irl A') 


ADDRESS. 


CITY,,.,.,,. r ,.eirATE,. 


U PROVE 

in Onhf*^ Days 
that I Can Make 

YOU a NewManP 
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MEN WANTED 

20 lo SB years atti 



Btaadcastinfi 

Television 

“Talkies” 


See how easy 
to learn 


Seehcrtvquickly you can 
get ready fur well-paid 
positions in fastest 
growing* most prosper- 
ous industry. 

B ig deni and right now 
from employers for broadcast operators, test- 
ers , inspectors, service-men, 4es igncrs. * in- 
stallers, aud "trouble shooters.” 


Manufacturing 

Service 

Sales 

Auto-Radio 

Aviation 


$40 to $75 a week — and morel 

With free radio J esaoa we'll send you our -amazing: com- 
Lincti training and employment Agreement — -good for 
hel p hi securing a beginner's job, ivtfrvywrt only half tcuy 
lhrauxki Uuaran cccs you Jidp in finding a position, satis- 
factory in salary, after you finish, or money refunded* 

A World of Opportunities 
to Choose From 

Rockefeller is building a £ 500.05X1,000,00 4i radto ccnter hr 
in New York. ao.KxS movie beaten have gone “tallye, 1 * 
Auto-Rndio is selling tike wilr|-firc. Midget sets are sell- 
ing st rate of 10,000 a day! Avis non, relcvisiein servic- 
ing, sales -ail these mean higrhiy paid jobs and pled t y 0/ 
them. All you need to get one is the kind of training we 
give you, backed by a real placement service. 



RADIO TESTER 
GIVEN 

JiMjiM Sgr analyser and 
tmu l:te - 5 hnotir.g job- 
tickets a pjrt -pf this 
training without estra 
charge. 


Lesson FREE! 

Mail Coupon 

for free radio fewon and book 
of thrilling facts about [his 
wontlcr-i ndustry and how to 
"Iwetk in." 

American School 

Dept. R"t 47 ( Dtesd Ave. 
di. SHth St., Chi-cago 


THE AMERICAN SCHOOL 
Dept. R-I 4 T. Dtt*d A^e- <h 58 th 5 b., ChJir>|ie 
E'le ?!* 1 s>f-iwj me wlclsifrilt cost of obligation, free tvliLIq and 

jeV ticket and radio buJIelLn.. 


Same ........ .... 

fit- e . . . ,x fr+R + , + H 

Crif 


iff. 


Increase Your 

Earning Power 

Apply (drruiiiid khnp-iuiviDE kjnk® tfryour work. 1 'rruj 
efficiency will kjda Lh 1 nxiiErjired auii you will tut In Jib® 
lot ridvUMCiTiiecit. 

It yuai do murJiinc slop work of ar.y kjnii. phwb-njrtfcl 
xv:irL, jx-lIiiLliipt. i :i rfieqCry. unto repn iri lift. fniDijap, ftin- 
ercte work, pLimubiiife, elcctrLcsl week, weTdinic. building, 
glass work, general rppoixEnx, tool ii.alhnc, poultry tatlo- 
ji >h- mBionry or Ikhim repwir work, net ckii 

LIBRARY OF 6000 

TIME LABOR SAVING 
IDEAS eon SHOPMEN 
*n» HANDYMEN 

JUST PUBLISHED 


'c: 

t 




POPULAR 
MECHANICS 
SHOP NOTES 



EA5YMH I6DQBHU) THINGS 


SHOP 

NOTES 

for 

1931 

T92 Paff.es 
464 iilug t rations 
Price 50c 

See partial list 
of 

contents below 


Icidiidlij? the new ]<M1 tarun IHIuiihumI atoVta. 1 here- are 
IVTiW It il'iiliimiM In ll | r« Strop I .|tirfery TiE fi.IHJO ft&JVflT 

undprafcijcd altorr rrnia 1o ennr-dAy |oLhj. HOP# flJO T#W 

cJ cbe- f.jhJccL* LnlnD fi nu cl’.-r Ihu-hL tanic. 


Atr-r InipIec. Wni.c 
Ulus 

A it. . Tiu'jCR, Hindi. 

h r I' iliI :■!.■ |. 

IMuU| 

iVh tUffigkr BMwn 

Ifeirii.P nfd.f-.r?!!- 
I’hii j , NnuTlirf 
BUt-k Ii r L-lh%.'U| 
F-ild 1*1. bL 
Zrr.C Kltdl N...I 
Ui'Jii^eU, 

c^irWr r^i. c,i iirf 
tu 

I^ 1 Inc 

Ibinripuln 

Fiiv|l»-r. PirtiUr, ||>ib 

ii luid 

P-nniliur. biiw-i P>ill 

10* 

It? 

IetMA ^ . 

•J '■jn*nc i t»iif-Kn'> '.*a 
Ur.il rr-r*p 


Iir£%1fr IYi.- Ar.nki jiA 


Ostub or 
rjlinVc 


Jl-?iw JHsiiP --IIS Urzid- 
■ ■ Bkr. r-|L&in Lc|i 
]bUM. jililir 
J-il'i L+| la I hr F|.-jA 

hap 

ffikm B«'" 4 . Mvlii. 
i . h. M.iic 

Lwff. P«r. Mr IC-? ra ■ 
L#i>!rrr. J 1 1 iisii itn 
..Kfpi Ktjm*«rp 


Mppfn 

M “-ch i T™^p.. J1>n- 
tiiiE Dvnntl -»i:h Ihn 

iMpJInc MkHuvi Maria 

Fir ftflirm. Erw ivkiet 
I lPUiE L'ckIi Ma±g 


i'zLitrr LTjr-:-L r.ir titty 
Id*. 

EM>a« Md FliChL 

Qj i iS i wrf i LaJ 

E"t. C^rcdtr. EWfHr- 

B*n£r. Vanlail. Mads 
Ir-ara SiAnr lls*d 
iSiinr f--Uir. l"j* -a! 
Aipsr r.u- MifiVi R hi>p 
>t*rA and Tlua 
(,* Llw; :^,. w 

Ri^fun^ 1I-.™ 9* 
&l»ir»iT. 3l"tffnpJi 
Wjj^r r 1 - r S'jrjix 
" ‘ If 


BE 

■h r . 


Y 


7-aWr. slriall Dltna. 

?.-.ik ■■■ 

T"ia*- I 'j-tItik -"lib 

P-.rl*bh« KatAcf 


El-kTi rnium-r ffvninlrn bfrproiloiDtefF -Mi nrtlrlw iwid 
Ill-j^’r-.Li liiiih bcxl l"_L 5 J ill! -in niri'iPi'i ii:ifl-. h At the rf-ziLlir price 

01 "rfi Oi'iitB iH.'f altalfi VuJuIne (his library tM» M- OT. but fne 
u ElmlleJ |wr.vil ■=«■ w[]| ruppLy ITic IS role. »'hen unitvid wL 
liar: linil. U.L ill': ap«:lai .-.iJiLii il Jirbn: ut uhLy 33. TG. 


bi ■ ■ ■ b a ■ ■ i 


SPECIAL OFFER COUPON— 


POPULAR MECHANICS PRESS. 

£□» E. U' n L d r d o Sl_. Naa n ri, Chlcfqf. dll. 

Print mu. m nor yiHirapwInl u-TTir. Hie JafknrtHr ix»hfl. t wui 

ppe ihij .1 m:iii rir|(.^ himJ sue ill UTnoiint cl pi'Pciuce. .'lr Me»W 
vTI t« rcJUadciL It ] .ini act mtlc/md. £Clwek wliat pou muib I 

□ till Shop rial*, and Latfi* H+nHhn»L. h^Hh Iv'SSt. 

□ C&mnicto ^hDp N* 1 m LltUAhv ( 12 >*lf. • S 3 . 75 . 


-ffimie. . 

PcrerC And Nti 

Cite State 


Copyrighted materi 


, Staff 
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RAIL WAV 


SJOFFiCE 


GOVERNMENT 

CLERK 


MAIL 

carrier 



ai 


MAilT — 
CLERK/ 





$1260 TO $3400 A YEAR 

MEN— WOMEN 18 TO SO 

IT. h. Gtovenuncmt PukitKin* sm atnuly. Strike*, pom 1»iieLnc?» condition.'. lijokoiit* or piriitam ttu hut siflfrt them. I’. S. Girvefn 
meat «mpl»ywn eel their pay for tweirc full inmith! every jrwr Tlwn' ii rsi> Bii-el) Lhinii a* ElAEtD TIAlEB r ' in lUv l'. H. 

friiviirruuririt Hc-nL'iisti. 

TRAVEL-SEE YOUR COUNTRY 

M:i hLT*y Tim nl Cforta act 5V3EYI the Grat >-bht. E paid on rae Hint nnil fifteenth 'T taeli n nrilh., 379. CH5 cntli JMY J E-irir 

II-J.V M rjULftkJy j»«rUKfd, the- Siuixir i l.irlnn 9^,700 :1 ycir. JLl LJI.. k /t i :i : Ii l j diiyH. 

PAID VACATION 

KtI.v.iv Pwtii-1 Clerk*, like all Gowmnwnh emp! nyi-c*. **t A ywalf i-h i-.it i- -m "E IS wmkina d "■'« I about Id dnyiO On Mfie firry 
ij p,i i ally wprk IS day* and tniY-r :i day? i-ff duty. 'it in (lift unift ]K ■P"rri"ii iJm in* rii.» off (Lilly and vaci>U' 1 their pay mnliiuiea 
jml aft thni'ieh thftjr ware- wfipT: ii i- Vt'bnn ft ui y From hiunc they trot r-Ktrn pay for hotel eapeiifle:.. YY hen they prow iilili they Hi* 
retinal; with a iprunkiri. 

CITY MAIL CARRIERS — POST QPTTCE CLERKS 
Clerlft anil CorflcHi onromraice n $1,7119 * anil ftiiUiiiuclenlly InrffMr ilW a year tv S3JTO vftb jpeelsd liwrrMif! t» $2,340. They 

also liarc to vnif | wid vacot'lan. City rntdense i j luinscc+inT. 


H,r □i.riimu deck — File <71i-rlt (lUMJn 

,Y D I iihIiiijih JiihiierUir. , . .tUJMl HP> 

/ 

^/ r TTiiar 

AiUlnai ■ ■ - 

Uiu 'J'lijri Cirjcon tk-Jiirv Yl-il >lh It— Vi'rJCe ur Print J'tivIPlY. 



WHAT 1 $ Y(H)E niTT-IRR? 

tt.ne-r r km e c-r r d ' 1 :■ n p HIS tit i ■ ■ i -J 1 1 1" 

m rti» rbii'i^lkf p-^nl-iii rriuHnil y. kvhyr 
|mn r» + l L'illir. In ■ IVil’i d K lishi r> r 1 * 1 - K ilA- 


f i> Ik «i i 

"=■ 


— — r 

, r KLIN 
<*■ S IHt*tTIJT< 

,/ fitpLBITI 
/ RUL‘HI. tit ft, N.Y. 


S ks I F ITiT+J JTJTr"A i : In lutnily Mji 
?'-i i hr'- v-.i i ’ ■ iy*Uv -alary wit t-u 

\!.«r earn 3i.ui rn sl.7M r.\ ‘ n't y ftiisb tfi mn Ihfr -nE clinm- 

*r t r 

G .-II Vi'l Will. I'.EI . ■ ■! . t' J| l |,M • •• 't’l 

O 1'Tbf Pepy Ut ja-HH IliaStTIltTO 
. ,0 tout ‘-ifilBF tu fSt ft UnttM 

TQU CAN CtT h POSITION ,A atm** CcWnDirtent Juh"l rai A I Lit 

r-r.-.iT rr-i4ni- —.1 ^JT " T lht Onll..',l iiiaU-d OaivrniiMdt 
■TSty ■I»n4' j-j 

■'l l ■ j I ■■ a iTi re . Ee- k\ 

v+'**'* - V ST ICbHwm 

Z r u?fi,7 ir- £> n Pcutont . . 

(. * . OL CttyTtill pwrtef .L$i,TiMViJ,]Cfl:. 

A v r: liurnl Mull carrier 


f a III 

■ rair 

d-jI- 


4ubd UuW Cibl&lELklhSi:. 

mw.hr FfMoJ Oerfc <t[.W0-S£,7H> 

c oniw cieft ... .j;n ,7nflh!sy_3fCT 
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NEW YORK 

ELECTRICAL 

SCHOOL 

Teaches a]l branches of Prac- 
tical Electricity 1 1 lmugh the 
“Learn by Duing" Method. 
Enroll with N. Y. E. S. and 
pin a thorough umleretnnd- 
iiijjr of the problems, a broad 
experience in applied engi- 
neering practice, and qualify 
quickly to follow an electrical 
career., 

No books used- Day and eve- 
ding classes open all year. 

Write for EREE School Ewykt 

New York Electrical School 

44 W„ 17th St. New York 


RUPTURES 

Need firm hut comfortablo support 

The pal cal pel Brrwjkfi Appliance 
retains eccdtply ivilht ur atiti 1 1 yitifj 
pp rings nr hal'd pads. A] lows 
full btidv freedom. Worn and 
praised by.iiclive inum mid wruntn 
In (H'crv wiuk i J Life. Over 3 m ilJLciri 
Mild. Sell tun LU dny.' (juiL N.ifc ojv 
|.-,j m:lI >Ii^ LhiVn^b any ntoT'j or ae'-iiL Ln 
l". fi.. bill 1 nirV-ti t'i injivjilmj inrsL-ul-Fr 
■ ii4>iHa H.imL pi'Fi! direct fri'ITI Msllsh-.ll. 
r-..IS infurmnl'ir.n Hurl f rrr -S-lHi«e ltis-p- 
liue lw"Wfl »i-i4pn pifiiisj.i’iuisLr;iivri.i:|w 1 
HelxL tw tri»l rjffrr. 

BROOKS APPLIANCE CO, t D7 F Stats Si, MarsluEl, Midi. 


S”'E 


Ql'Mklr 


qour check 

qour drawinqs OK' 


SoME 


mtn moke more money ploying than 
others do working. They started oul with 
nothing but che ability to draw □ little. You 
may have just as much ability. It costs noth- 
ing Co find out^and it may be the mo*t 
valuable discovery of your life. 

The Federal Schools have taught hundreds 
of successful students. Many ate new earn- 
ing from SJjSOO 1 co $6 r Q0G a year — others 
even more. Many famous ortists contributed 
Co this simple, thmougb home course. In 
spare time you can I ea rn th e th i ngs Ih ey kn aw 
about commercial arl, color harmony, fashion 
drawing, lettering, poster designing, etc. 
^ar'nt ths t-ou no -i below— got the free book., "Tc-ur 
tvlvr#, IH which tells what clher Federal student! have 
<iOnis. Wilti il, yau receive ajr Free Vocational Art T«ss1 
which bur artists will use tn judges your abili'y. ¥ o 1.1 may 
have real talcrt. D.n l irl it rust — il ran bring you jig- 
ger money and an easier, happier I if*. Writ* Ipdoy, 

FEDERAL SCHOOL 

OF COMMERCIAL DESIGNING 

-Al Fodfr-CJl Schools 9 Id g. Minneapolis, Minn. 

Please SOhd hie Art test and book, "Your 
Futuro. 1 ' 


Nam* 

Ag* 

Addroit.. 


. O-tM patron 


Borir PEEL POTATOES 


T h I s L-i (.i rn- h ij 
n#w! fm !.L4 ILke 

wlkl-rln: I MIlv:- 

n ren! ch since Pit 

SI HO :. 17 cct. 

HrisLri' ilinn sort. 
SiiLL-tlmn s>a1<u 
plans. 'iJfi-ri:']. 
JiLinjj In <m chc 
urauiiil t laor I 
Wilts rjiilek Tnr 
tli-irtfinfly [lUiu 
alid Ovum 
i.tftr. 


An nsi'inilnii tii'i^ iinoc lp Ic lover*? 
linn, n™ m.ikr“ jHiEnlratt pc-tsl 
TJiMintK-l'-cj' .Vo more LUJlna 
Llll U:i ! Vfl cm llriHVn-l Nh 

linn*. Imi.mir irsiHtei! I "crc's 

•nnieCialne evwlf wnmisiii nr.- 
I'jencrnrsil:. notl vaula- (tie |v- 

.C-liiL ..hr fni'lfc li-L'ti IT. all's lit 

Li I A hi. ..'li AiiLr.il ni.u-rel. 
nJuKiirt |Ti rrv..|-itHv ursiiilS uSii'L nlhipln, yet lLws 
more Ultra ten pukni oi tinatlnf J'etU ilir 
fe.iH7CW»[ [iiiiiiii In is-nly h law : 4 enii.Li ni t-he 
mere (Mm ni» ‘s‘xaiii .1 i :™r>. tit. >n more Uvii.i 
a r'.inUe n«r anncl pr.rl'ii: knlveH rwyn re.r 
I Moll : 1 1 . i r. y times nvcrln sis'.’liist tin jnii+i.i.itH, 

IYthL S.L > ii .ir -itIJ :il iWieb. tVlIie ILDW. AlS 

galrh for lii(hwlli#WPP OITef. 

GUARANTY PRODUCTS CO, 
0.1*, D-tl. r...d. Bldg, 
Wublnrfon at l«th It., H. Lvuil, Hl4. 
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Him- to Rtt ll»E 

VOCABULARY 

vnu want WITHOUT 

y sinn # inc nun nHT 


Special Oflw— $£ Course Only 5 4 

A OlimplLlT. Iiriiuylrnilj.' ,-i mi |lLilleiL itriri M 
irhiahjil |S. 150 Crane lox&ottv ns 
elT-Mi i n i>ur RrMrlent Solum!} iinr.-r-Tcaso 
hljl li**-ljl * ymr TV "l" IlFF Hnilil lill«P.i-' - il>. 

Yn^l YJCpIibh JBUr rilHhdll. MiIIm rr - 1 7-'. . I '.-7 H _ 

mm hh icumt. . an n. i .e. r iu. , [njWA 

FT E A LTH- PO WtR — BE A UTY 

flffEiT NEW INV1NTI0H — DXO NUiTH HttMHR 
4Tarr*top fifitfHfe# Viohl ILiy. >l*diEinfci4 1 FiftriiUn. ilVuJMi M»l 

Cu-Tri. t rr Hw inuuinvnu m Ieu1teih>l nrii* rsN\ . 

HREE BOOK " 

LIMDSTRQM * IQ.) S?jg rndjan g A^ ,, 


$25 Drafting Outfit 

FREE 


rvlm imirt 


quick SUCCESS 

Today Jor men who 

learn Drafting 


Eight Impr 

Muscle Builders 


Wlmt's slIhmuI in vuur prusunl job? — no tutum? — no 
oppurtunitLCiN? Then cunisidiT dr-idling — eu-sLEy ivnd 
quuddy learn fid at h-mne. 1 1 lit]] rwjii Licits, Jolne, 
fwtunM, have been won by ^1- 1 1 Loii druJi-Hinoii. llu^L- 
ness M.jjd industry Could not e ■< i>t today with cn it 
clu in. !\ 1 U- i-i i innr-biLnis s-, HM-lnl wl un\ i-iiii vi it 
hul eoiwtjiirtiun, milroiujling, EhlpplriB, aviation, 
bniM imr, muauiactiiiiax,. all uJT-lt (hiiisKirtifa at apcnlTW-. 
Evui-y thing built Or LuvciitcH iuHfH first ho tthijuicd ur “built" 
on pit’H:r. iiur |i. r i ■ : it SmUdxjSi, iiwdJ uncurl imd im'unli Vn 
BUniUBBtl bCRMIl ILM <blLftMDRD. Ad' I lljlj' tll=V5 Of TOflLTliim hprJidlp] 
udutAliuU i :m now icHrn praitimd (butting lit Isomi: in heiujm 
iii ii- under w ointpTifioii eyAtem. DmflLiLg in jruur big elioneo 
— 43 "n So* i neck to aturt— then S*vljt diii'ijUrpiDriat mid pru- 
msUjfiNi SoAKKJ- =4 vear hud Up p!»d rKptJtu. 


CHICAGO TECHNICAL COLLEGE 

Dapt, J 5 - 2 U, 113 £ . 26 th SI,. Chifr|| r IIL 
Archiuduia— Ea| IhwHiii- Drafting— UaetiSo-ltj' BoHdin* 

Wo also niter n-sHknt duv :■ ml nvralnK cmraw !n ailbkcuL- 

l-:nmil-.i! I I'll 1. miv l ■-•.||.-l!- l -‘J"rHl nIimS-A&*HOI»E HjTl Li HM rtttUl 111 

lii'i vennT ■■-’:! , H-rli-lL-ni ill irulhlne moo twit-H i TibilUO :-' .|H|i| MU. 

ill iiniin- by mnlt. 


CHICAGO YiCHMCjL COLLEGE. 

Du |il. □ - 2 &4 . lit E, Ml I* SI.. ChlcaU*. IN. 

PImuk fiinrS mo pcatfwiii. i'onir- hi* ITee PDOh Oit Dmrilne Ir-lllnE 

lll.mi i -uLi-jHiMuttlcLOh iiaiL J-Iiiir L-ullOff^-TtolJllup-.-lt-JlutoO - !:ili- 

NllO'lll I. L JJIIHB1I.PP-11." -AffOl PIP PI 

(Jcrumllwn p p . ... p p p 

AiVlro«i ■ 

Cltypp 

□ C iiihtV liun’i If jau pcrtVr cc»lus to Cthlr-mni m uto’: our alioit 

r l-p 1 1 L ITl r. Ii*j- vs itYhJIIAK PJIJMl.' ill lJULfinR. 


E ti m I I ■ 
life c- li E I Jl - 
. I u linn I li i n 
1l i u I. -£ a 1 . 1 .! .- 
■hi r tl I pife - 
ptore; Nil Ct + rn < 

741 hy.V. KMBull 

liivl II- li HI . ri h 

I ■■ y I li a L pi ,1 f 0- 

ovvji r lilr il n.-j-.ii'tl 
Li; pLMrL n'lLir^L' .llfe.1 
era rvh M r.iplit Ji- n > 1 1 ilm,: 


An Amazing ty Easy Way to Learn 

Nflthinir difficult about iit- . . ■ the- mniiili'"!, Hli-citfi.fcl. Atorvbj.-- 
ri:o]i rnc-tkiil >' r i u -i-jei i]ipii^Luo — 1M tcmlIl -'.-f ji'ur? of r"j | l | - L T | !l 
feisiwrisifecfl io tt’siiiliiui;: I.-, nmil .i n 1 1 in put TwidifTit diiAtoR. 
1.1-nrn. jo rpano tLror- :iiu[ -r:vcniiiir j :Li hornn. ftriisil For thn 
Ctuoama TECH rnlntoR oE — MiKinccn, UTLibitelvto, 

dejSpjera, builder*, ssfBttfcii™, chief dntrtMneiii Aupunmlwul*' 
tote. Criiocflo TEfJII LTnimnc wuA tb* iMiliko 1 on which, they 
oljmhrd to liip iaoomofl. Low Hit, caiy tormi. 3cmi onupcn 
]ii-.in- f.-.r Bi|f Fm BmiK <i« QTattingp Tolkt every U»uift >'i/ii 
sMtnt to khow to RUOMiMi ciuicldy hi |it*Otin*l druftiiiK wnrt. 
Tliir is. j'lLiir hi|i ohonoc-. tiTiiup It tOiliLj-. 


Railmar rilil: . ,Li jii j. S"r!:. 


SAVE COAL! 

New Invisible Hand Invention 

CLOSES DOORS 

SI-LE-NT’L'Y ! 


A. Ipii-ii.ilnlmlh hil^; :.l:il..l!liO [LOCll li 
IVSLL- nileil by 1 .’li'VLT Hill,.' Invi-lfeillMl 

r.illiiiL : : ■■i--.'. ! i. -r. .'li! y.i ■■!>■ : ■ 

ML 1 1 r. y r|i :.'>7 - w-ufLl 1 : . liliOILIILlI 10 

r ,- lr i- lilo. HhutM dour ov- lRb' au'l MH 

.TAlj* |ih |f rill i r I lij LllVlItlilO hhUCb- — 

: ltK;- 3L In time hi pbovc'iit <MM ! fnvesi 

; i IlMiTS AA.VH IlKn.’m. jImVOS JlMSS ami 'ILT-tl 

■>, AtJi.vi’.^r Swer i-i-fniv itn lm«i> 
- ii .ili IT.. In I tn H [■:■■ -;l.v -.i Il i 1 ’. - rj. 
-mi — R*T| i!i:,-i'ii.. In. iiLfe.rr ui-Ml-i. fllOt'iCfCM. 

offitres nnl liiLSInesti WUibtySitMtft MPl* 

uLi- -icACriidl. rh-ip j ii..t li. rh- P«i - l.-T^ [" i !■: PiW* 

-i 1 1 i • . ■! i. i" ilrji ilciar-j-ir ii--: Wrln f.~ wri Ir-r 

J- i|i iin >4 CSOwm'-iTK.a.i* >. ml priirniita 1 n “ t pUjiiI cc y 

THE CLO9E-A-D0OR CO. 

Brti. B ID Eil L*uIi. HI*. 


All x hdwiuq 
»*•( M>Ht .1. 




POPULAR MECHANICS ADVEB USING SECTION 


iio 


We Will Train You 
in a Few Mo n ths 



Dap jjhT Nlxht 
Seh&tHa in 

Gttleago r Detroit 
G/evci.ind. 
Ba&iotii PMiS, 

No Books — 

No Classes — 

Wonderiu l 
Future in thf* 
Uncrowned 
Field! 


Experts Earn Up To $125 a Week 

Mi Mechanical Demists 



We LchcIi rM'ilo iiKLtn nihlwr rilnrim 
rniwu, t-rlitea ir-jr - . rnfUil time 

HlunLlu-im, fl-T-. ?iir i|e-Ti[lHId. Afltl 
LTTi'liLLiin - ~oii :iri- niHily r-.r » jnh 
nr sin aiwn ynur ftirii Eibomrory. 
fi'c inlri jii i j. 

Big Demand lor Men 

ThOllM.ll 'Ll Of (IliBiLIf.Oi e^ury-n-lmrc 
xiiid wiuk n't ii a'Ii .11 t.,] ibf-iirunE 
« a S*ajn 1 ,-ij.ii quicks? in. day ra 

i i! 1. 1 a ..'ll I 1 1 1 J Ll I L h i i j i n_r i ITT rl ih I 

Itiia. Sr< — no. SinokF — no 

i ; rtcli.Milciil nxperlhiirn iictmri'. 

Wort your way < hru ietii*l. Wo 

hulii ymL M ill ;i loll -Hi :iii i.|: yum *3> 
penrtcri while culI.i.iil: our crj.iuinir. 

F R Ik. IT Ar;ni nt in inn mi- l.iLnriii-r.nir fa l*l* TKKak uUIng DM 
11 - J-lJ-k V II bo lit till. thalTllM pEtJlWduni. |-n i *44.11* III Ilia 

UUU K FIlKral Clftn. Wrile Itpilny- 


riftnuiinit'srHOOL of MErHAMirM, m.M iS'niT. [ 

I iJ.sn 'i. MlrEiliimi a™.. Pent. 45*. HT», U-AaL-'. , 

, WJr-hrou.1 raw* nr nVIlulloli. fctofl !Wur iniurtrntML tsewib 1 
| Aleeli:uilc:il IJflQtlFlTy. nual v>iliL|HEfE lm<if.JiH(Wll 3H tu Jiiy f 
j ...|n> mi ' iiii-.i™ an ilvjifni laboiricory wuri. { 

I f.’nnoe | 


I AiMi> v- . 

Do-okl on r.U bubjwta -pto iwald h,y PupuEnr MetharjLc 
Pt#kr, 2130 K-tnl UuLnrio slil tlc! j. Cllicn-gUi illirvn-iim 




NEW ELECTRIC ROBOTCELL 

• HO LARGER THAM A GOLF BALL) 


Puts AllTO 
Thie 


This new #11 mtia! EiecItic fUL P l C r ll, 
till«l chn DHTJit-TMELI^ mil,,* 
iXiin,u.iii Anal fniUihjI l u ii n I nvw panted 
fhr- Lilly III .ll M«lli. >Jr, ttH*f :in biK-ll 
pm =»> n» anythin* IN &r hll II TriUl- 
i vii -tJLiiijin aeiini»r»iii «l*t at Horn 
Elml wiu n/i[ flop iintu h* run* away, 
]1 rrnann Mv<rr ii:in fmin mam l'js mi I 

Int 1c- b ul. | r, F.1ln4|,|« Ih. .pi n „|-p. 


jf ‘WJ'm. r M r w '-SIS !S 

1 va I I. . I ■ i Lj-iif; i I, u aaitfii nn-. ' ■ I r .' nj 

-r i ..i 1 ’*1 f HfTM. Uifral. ■■■! ira.ri.Jii. a, 

UVffji.il! ** | if F'fiDia-CImi-ir^- OH. >-4*r-lriE ir.l 
■ kar«i.iT U F 1 1 ■ - 1 I'.wrrf | j JikaiBaJlq m rtPWh- 

Lull I ■ nil J.IH K ir-riail HrLctra ir ijiljnx irfln^r- 
niauC **1 i»jL I?t Cf4V- Itir-aLrij n ir n raiF -m. 


AGENTS, 


WUI [Jut| Hit Car 


C£T Our Five 
DAY Test Offer 


1531 
P. i A 

M. t'is. 

KrftJiliiH bfAU tJ>B ]? FTT KC-TfKVF.T . Tj 
119 A- full W R-|hiFc limn nuin^r [Tift’ktT. 

A-r.iiMlr.j; .ifii*. htrnfijB H tf iinidn ilA.Ith 1 Tiy 
nnni wFiij- imer miLil anyEblne ti^fFire jis 
tlwlr liver. l.Trai™ nralnut *Meatl«n 

w™ «f"rnl ll ii it^FO. Yt-J rui'l Lpt|i ihp rnailj 
Tfc TD PVJ dWT. 3 E.-LrK*. Farr/ P^flri 3 r r II 

* Erar-fll. Tfc* La. kiiM J-n— ani 

• i-Lcel rat iHFir-r 1 iUis.ki.Mlli n^r T ,. r pB |^. 

ffrtl. l^da-r Mr Finn L’.r i..iihi.. ^.d' b.-.l 

t.rrlib-y nl^,. 


ELEGTH1G US. CD.. U E. Lake £t„ Pt«|. EH IC-Aq Q 



4 NEW URlS 



Cat BEA.UTV .nil LU^TPlC nt HEW 
PAlNl JOE jl 1 sii.i II fraction of 
cipit. Ll y'uuruif will. NuKJSR. 

NOT . War. Hlhf 1 Paint. NUT p 
Polls It. NUKAR ir S t.i n Ll y e« tbrti 
D.FglObl CBlPr lit tfull Ipilud ear*. 
Ariu.iiiy rrralei *ld Slinbby t j rt 
Ivjk NEW. Lunin IliIk lnr 7nha|Si* 
pui. iul -lij|d lnr 1 . |>jf1. 3|b nb^lnn-^Hp 

“ 4 « FT*™ 1 * w lilt «fpr rmn a ipora 

Nv ■vtliKic — L>i»» & H— Car Uha 
Kmlb PHirailffd. 


«^7- 


MEN! Amazing Cash Profits 

Arp bnini mniie by A^enf-i. niilrlbptnrs and Sefil^e 3 tJllDn 
oorr iti. fj., itj kt ■ uiid can i.ll. C.ei Jn nil bingnil il.mg In 
■utainpbih. faunlrn.. Irdny. barn up Ip SAP n riay. Fall nr 

pjrt tlmo. Ml III iiri of rfTi!".iin^ifi. ?i 1 i.k-th Kina 4 *rl---iiiii iuIi^a nrmi- 
rIHil ifcrwnM 'Mbn. Wv p'r • ■- ■■■mil »«' i I -- 1 a : -innlica ind 

■bnrpri Fflir ih lU-S-IHCCD 9-TAF1T ■ -■ M<mroRi!4 begr. If I i» rud vttJF- 
et 1 burn oir Lvit iMh ibrtvju I- f l r.’ ex t - a i> h Lu Airnu icrl CIl>' nh.LL-jra 3ihi.- 
HMh TODAY- 

ATLA9 5ULVEMT C0 n &5pL 5fi Margin FirN Sli. CH! C*flO. HL. 



Learn Public 
Speaking 

At- hKime — in -^iirc tlmo — 2H inlr.iitn# 

Urr.’.' rrd- 1 .y(. fr E hL," irn r-rM -I. m-*. 
lKi»m "Mr rjl.rjf. ihllllT to tvij 

fr “ 

mb™ AM(Rn;-fiN 4n9l iTu ee. i>f pt sasi 
aval Michigan A'-miuui, ^hlbmn, IliinMp 


IbU i 

.^r« (i 

Mitp 

A t pi 


WINDOW DECORATING 

EASV;: tfARN 

•)(£* 


rw 

9 Mb 


raH- a rk. 


MIL IjjIUll Ln 

JE JD.- 1 ' “ 


Wn 


IIL, 

mtmy SLtvJV l vr pzv&rkywe. pipvi-pti/inv 

la? AnLlhC-f DN 4.T*BMTfl^,MA4S. 


Leans Watch work, Jewelry work 

and Engraving A fine trad e command iufi 

a ^40d naiary. anil your «tu iu« 
ol tvriyn bi (fcmajid. ftHrirrei HarOlP^lea). I>fi»I. F, JJ- r ;i-:l :-y 
loyLiLUlf]. I'KtsitiA. ILLINOIS. Cor uiir JutrcUiaLB^. 






POPULAR MECHANICS ADVERTISING SECTION 
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34 Lesson 

Drawing Course $ 

The biggest value you ever hw 
advertised, aaywben 



fU 


Uayuh't y-: 1 1 1 nfteu wLdicil llmL y-uucoultldmi i^rtuoiiti, 
PlUSliatC DM ID ^ Hi**, tk*a*ili Hu Uhi p I uL:y fuiiti, I-L'J. 7 
You tail do all u-i tkew Llil-t'ce. i*uv ■»( Api'urkru'ti 
i-.ii; i taisviu) (.iurtitaiiiuu U2jil liliuuruiori luisi iu - 
ftlO||i.tl a until. iqlnyh- iny h IrUl tin tiprvibii |b ilIL 
bn nr bra ■.■! CJ'iiii ihT'.'IiiH .Sri:, TIiIh mtem hud 
Fe-V'llllllKillhJ.Hj I In: ttitlrt llirltry c,r dinning. U 
nLFd.ii]. tl.it drun-im b*ij tv m i.'h-i for jvu bi 
wrliiui — much mu piee tliup Jliltih M| j 
■UortUirtil. ItunktHTjiitu; or u,fn-. r ji|.in, 
We are non pihulrvc EIiIb urluluil ayatt-ui 

hir l, :i.- iiiliu DF-IM, ll.Z, .Ic [ ill-.l GfiriiWIildipi, 
OLlQBllUnlt 4ir :|1 ItTdlUCl] “ 1 1.1', M' Cr J.IHI 1 1| Ud !rj 1. 1 ■ ; r . 1 , 
wIlLiId s-t-x-h hi t twtty one. it ynu will devout u t .-,- 
houre ihujIi wi-eg h> Uin CtiiJi-iM Wfi A liflOLIJTlil.Y 
| -QUA 11,1 NTET E. that ynu will lenm lo iLrri'.v uml 
lira.* WPdl tmliHV yi>U U» JiUlT finkPhtil [he r.Ounfi, 

ir Tnj nil? to make tali (lalin Hc*mI. *||I rW until 
every Mat noM ml Iky e'lirlrulriE n. Ein:n nflir-ti 
tnrrn Cur anHurrinic wirFMiwtivIfliifn, cxpr-jiilt-i, H 11 |- 
alDKi. etc., irn ere ruBl'IetL hi m*ke n price rr li.'is, 
[|M elHfl-mt pries flvnr lunn lot a bluh-grjn|H, 
hcaie rt'Jil ¥ e curse. tu draw. It le a hi if assut, 

mm didtrvr what f!*M inn arc Jo. 


If Iru orii-rr Liip rnuiM at 
cnci. ■rill lair u da ■ 
■devviiH "ulIiL. «Mialailn| 
■ai xrlliL'i 7 #,tcila 
TOC-FT, ICUfri, U.% u La h 
u-rkJB. ofec._ irdbtj| ytu 
I" s-‘ I ei vHrfc with ay g a^f 

B.-I ill I * r Jh I f i'n ! 


Send No Money 

JlmC iinli'r fliu CtilMtl 
and Uil lin-|Ti,| CO Da 

nay nociELiiiiii 

|i v 1 1 « a te^-fwa-ifl iHwLaiii. iiujh-.iiIiE. Ln lull 
ior The cii Lire Uuiswi iivd Linwliu: On LHT. 

|l iima niiELi i-ly Huiisrlcrl, return vJthln live 

diLL'i r.FVl tth will I! il jnil AI ir-ni’y Aphlriw ! 

LIdTreK SCHOOL vt DRAWING. [w£i. FTC f: ChaitnnooaP. Turn. 

H.>rJ^ r-: I 111 II. B. A. n : i- [in j 1,1 It- I3-.HH CulL mill utilir. 

No Joke To Be dTaf 

— EVERY DEAF PERSON KNOWS THAT 

flrnrei: E'. '•\~rr J niBtlelilnuielF Imor. rTtcr be.hu ■•hmi !._■ r 

i‘. v|iuiT. r BCltlL a ri lPn is.1 Kdf IJ-JUciiA 
— lilm.'“-n1n,‘'6mTlii0i, JJ>' “ "H' tNfm 
i3mv and Tiler- 1. Tbcy rAnprivd hcMl 
uat-sH noil rli^lrse i-irT, Tl ry oh 
invbdlileond iwrTcrtl? rnmrurtalile, 

No fine- : e iii [item. n'Tlre Iot bln 
trup ntnrr. J, T[mw t Out aim! , , 

Mil'Ll- 1 yi'-ir iJElir." AhO bhti- ' V ' 1 

let oil lHAriitva, Ah|i)I^ FflriAmul 

OurjAi P. fiip, I hi., te-* ll-Ji .ir.i nuildxii, D«relL Ml^Mni 



ancr k-iik unai- rar 


RADIO BLUEPRINTS 

Tit* t'ldepri^ti bcEciv ineludc tht br»t (tf 1 PiftfMiiiAf 
MeeiLanLU t eared. elTcubra. When oriierjng, mr.iplj.' 
quote tbe nun: ben of blueprlntn lieiifeii and inbinae 
urH'ijief Vm-tnlat Btldrcaard ts Pt)(tul|tf Menhanii:* 
7Ja.eazine, Kadio Decti., 2 KM U. Ontario St, Chiorijo, 
III. MaRoitnei contain it it full! deicTiptiom uT tbe rij- 

i j i I n LMn hr Htli-tH-iqcijn 5 cil-: 1 2J rxriLlH fOf ruLh LiLii„Uj£jLte 

dmre.L, si vine date df p'jRliciition. 

NCv ] ■}?, Simple Televisi-rai Receiver. . Dc4, 3 538 . , i5= 
Ha, 140, bower An.t^iiller and. JJ-ti ap- 
ply For TeLeviilaci .Jan. ID JB . . 25c 

Ho. 143, Two-Tu.be Soreen-OriiS Slidrt- 

Wivr Adapter . Mar. ] 929 . . 2 Sc 

Na, 143, FCtUf-Tyliv Sttmi-Ofid Pt- 

ceiyer. . ..... .May 3 92S. .2Sc 

No. 144, Three-Tuibc SeU-Contuincd 

A,C. R^-ci ver Oet. ] D2g , . 2Re 

Na. 145,.Oiie-t jloeS-GSetforDfsinnernHciv, 1929, .2 Sc 
Hrj. 146, AiSjHitable B-ElirnlnatCrf. , , .Ha-v. 3929., 25c 
Ho. ] -I H , Adiibifl AijiSIa S-iAste to 5. Q. 

Receiver, ,, .Efce. IU2Q. .2Se 

Na. 155, 5tie>ft-Wa™ Receiver Witlb 

one blue - 3 n C-nil* ........ Sept. 1930. . 2 Sc 

No. 1 5 1, EkEi-AiLm Low Power 5-W 

Tmumltter . ............ . _" jtlc- 1930. .2 Sc 

No, I 52, FortiiWc Nddio AtnpMfieT fer 

the Oeni. July 1930. . 55a 
No. 153, Low Coit Code and Phone 

fr* ojmitttr -StpL 1 93Q , . 55c 

Nd. 3.S4. A. C. S c pee Grid DX T uner 

CM, 1930. ,15e 

No. tSJ.F«ir-TiilK D-X Receiver. ., -Nov. 1530.. L'Sc 
Wo, 1 56, S'vit -lilene Tert Panel ....... NoV. 1939 . . 25c 

No. 15-7, Building a LLuli t-S^crn-e! tivf Re- 

Lay . .... .... I..,. ,,, l. . . Der , 3 030 . _ 2 Sc 

No. 156. Hjjlt-Pijwce Supply FaV Ama- 
teur Trnnttotieterst .Jon. 1921. ,25c. 

Ho, 159, Portable S’W TronTmitter 

Frb. and March 1931 . . js* 
No. 160, E3.il d '.rug A.C. Midget Recover 

. . . . , p , ■ . . ■ . , . , , Mar . and Apr, ID 51 . . 2 5c- 
Nci. Ifil, BniLdinc Auto Receiver lor 

2-volt Tubes Apr. and May 1D31. .25c 

rdarr-rlol I IhIh tor any uT iElc nttdve In. hi ruettecu?# 
will be mailed free niton appllcuilnn. 



FIX ANY MAKE OF 


SIX BIG AUTO 
BOOKS “-VS!™ 

ois ^pppnval; wlteilteir you 
IV ftn!. to quilLify iLa gjLrajje 
OvrlMsf,, auto repair mjipnrt or 
mo rely with to k now hoiv 
kftop ycnir own oar lOO^Z. 
eEEii'i(tnt p look At tltLSt; Ijuukti- 
— lliey uro Hiiit to you for 
free eiDminatinn. Tltia hr rind 
new- E951 edition bms beeti preimrerl by a Lnrjje group nf 
America'* prealuvl iivtMlivtiV# ^nuanMfV. Anjbu<iy who enn 
read wi3L uiadBrHtttlKl Eli?™, far tltu grviit B-iitoinrUbi It viiGL'do- 
3 >a 1 Ia if a vcrtLblc ft old mine at vulunblc facta. Take utjuif 
I tign trf this gzrnt ppivTlualty now I st'lvl in 4 lie coupcin for 
1'Fi I- 1-: nam amt ton. Vnu don't pny ili a penny, yau d-nn t 
nh|Lgate jciurwlf to paj 1 ah.Vl.||.|riff iinlca* yoa duaide- to kcei:- tliu 
bonks. JuHt fell u« Jf*iu wan* 
tu m I Li'iizi aitrE The roll set oF 
15 grent- valulnett, \ wit ( jtt tbn 
iyro«t, wi|] h* Knit to you. 
litriul thrm, Lnolc them oocr 
anil prove td j.'i.iiT Own utiT- 
factLiiP That one Fnct bEdeic, 
which you ml] find in llicmi, 

IPBj' hBl'i'i ymi an eapciL-ii ™ 
rcnuLr, or hcJp you to a bet-Lijr 


rci'iDi 

job. 


Aviation Motors 


r- oJ'dlllori Lo na a p-bit.>Mb 
■rrrMpt a cf LUl-snahJi ^afinwrlar, 
ihrCAf bc>jfci£rniui tw ]W puis-jfi 
ATHinE Hci-^p. nfid ■■ I jay an- jfiaL 
-all <kv L" ■# '"iry hrma 10 jut 12 # 
i r "til ard Ii'wl LaNcrotlcfi tfaiB^i- 
aMi. 1 ’ili ■! i, ia njkici ibnu b«kLa 
iis-j!kaNr l-j alt c«. 


New 1931 Edition 


imiiTlnH Tity'ikft Whilst tue ap b*tr that e^ery pane l« H*ht up tu 
ilnle— viTlntt mnutnuis. aunulrurllirn tStlills. scn-loc prebJem* ant 
all right up to Hut mlaiubc. Mriwh^rtr h- 1 ilmi nt> Lin.tr of r-j.ii luu 
but rh bnn iiIhCi.i mil ii]i tn hIjlIc thfiiniiHT-iiei, 1 sver a nillllwi dolmrauf 
icsoiinotTt hBveenuhleil un to nLvr ynu the mnsl up tn dale btsokrt itn 
tin; Fiiihlttet ri'.-itr iHJttibbcd. V- >11 wl II iirul Ettrcrly »u iuM.ft u-n fruit l 
wlieel il r|ve« a.iitbe Ei eryttritly ImeiVHted IB fttilomohllFtt in aay wnj- 
will walosase- thebe huoks. -aepeclullir uil uur no puuiey offes. 



CAN YOU 
FIX IT? 

Cnft l'<n| i*ke iiiic plitr " Ln aidcp 
euIIiiI.' Can yau hUI the -■itilrjiiL.:.' rl 
Lri jCHHirlriel t iir, ynu rnyvi t i m - 
ISiir inn you jnii. yinir ihiuur un 
ciirtlue troulilu wltbuul guesslnji or 
[lukttrlnp? Can ynu pulL iiiq 

tftiripr i,l ...I no -7 Cm. |ut F-iri 

h-^ir I. .....1-1-., e-.iIihv *»*r mJe. 
I i n‘ M ■ l 

TbBsa Books Toll How 


nrid they ted ynu !tnw tn det any pn.l i-mj- |Uj(ii Jolt rlghr, [he n»( 

6 Bl| V «lam(r 

K ■ a rLj pA|M ct-m l.Cmn H-udiuLm. vmt iJiAm-BiA +piiijrddiii. fLulk +u. 

n* L"JU -Mil-Ill 0.1 K aiJiJ.vlo.ri |oij In lib- f- * ' i eg » 1 t B^ll FSp-E I - '* 10 •*—. 

£f Hi PhiLvd iTLii-p irinfrpp rdwei. Il brc4. Hid ccly KSJQD nllar 3 U dayats U«d H ■ 
liral^: 'Ji 1 . i. mciil idriniiiu pem Ui.IC 1 . la pul. 

A Cuniottlno Membership FRREf 

l-rmlitr id ciaiBillSnC -HEUW'I C-T II. Jlr b i-l- -ll.iT AlE^ri'UI 1 ocbiirHl H---T Kkr TO ■■a.T 
aUlLCinlivri UUAKklT f-ar Ebi y-ur KILLubJL rlial^a II ygb £mAJ -XiLP-jL ILilt <d.® , .-.’V T. 


SEND NO MONEY 


I Amrrk-irj. Tcchnlca.1 SdcL-cq’i Difjrt. 

■ DaL-iL'l Aw, at AHth St., 
g f]hiHrnt^ s llllnolj 

5 3 ■••■•Id I>'m I rwm ib* ni* JWI ddhim rH PWP fciu.ri.J-.Cy- IkmIu 

I I*-'!- ■■iihii'fl pnr '.^alirBiMxi Id bus. I w|| v^r i ir fr v mi* r*i*#i«p 

1 ‘fHt »rd ^-Jl '•raniEiS LLf bc-c-kp ,pnd rclin i i^-n nl tzut eic^iw si It 1 d^T" 

■ «Fik« C Ilka ihan, in vUrL -two L wJI Hid you I-3.0D JJhk inJ r Ti>p 

m iBTOlh cn»LI ih" pr«- ial prku rf ca!r FJd.SO la -Hid. Y"i i"P in-Hl'idic i™* 

■ -nri'di.nr rm ti tor* hit ■ rn.i^£i>s :n Iba AcMimn iRkglnl Urclelri -bend. 

■ fcnxd MV JLuL 

■ Name 

1 stmt, 


; Clt?. 

■ Eniphfty-Cr'H Name. 


i . .State. 


l Tit' pl.:i 7 -H’r'K .H ilila-i-H-H 

III! llP*P.lEnVB.«EPr"fHIP""rP-llimEH*HFlMn«tFBMIVMIPtllllEI 


: 

-a 

m 

: 

M 
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POPULAR MECHANICS ADVERTISING SECTION 




FREE 

For 30 Days 

Ends Buying 
Razor Blades 

SEND NO 
MONEY 


jTi Just mail coupon hetrmp. 
WLtlwMJt a ■ptnny dcpooit nr C. O. D., 
Ill pit the enanet to- t/y my 
iiinniii'.f; new-type Ts-liuLe tTuiffi- 
ehinit invenl i«n that means no 
mwe tAxar hLadeq t-a bay Htnl 
fc*eis cool ibnvw forever. Over a 
million uehttu. One binds often y irs 
36,5 keen nbitvew. Ill- Year ^unr^htee. 
Atiututely unique. Fits any rii vx 
binds. Unt few 3fl days; if not de- 
lighted. jet urn it — trisl cdaci yon 
nothing. When convinced of its. 
ntmdtfful elbsieney. ifmtnimH it 
to friend* and ccJLecr. profit*. No 
itilinE — ju«t let them try it Fret and 
writ tlwrrnfrtLvfcj. 


New -Type Razor Blade FREE l 

If you urri.be at onoe, I'll imme- 
diately »cnd you free a new kind of 
r.'ixtn h|*de, to lit you t preterit r*xae, 

Guaranteed by lost inn aer and stay 
iliarper. Act bcfCnr 1 Mftr entHttr. 

Rush ooupon to 1. L. Shade*, Dept. 

[4lS PeiKlIeton Avc., St. 

Luma, Mft 

^■iiiRii ■■■■■iiMiiiviiiiarMiiiiiiiiaiM niimaimiiiiniiv 

■ I, I.. miOTfE.F, lii-pl . n-ISH, 

ItJh rendtatan Ant.. St. Latrl*. Mo, 

Wiiliimt ohllcHtlan ar entt to mi, Mind mn yntir ;I0 toy*’ criil 
rider mi roue new blniie HliiunKn-jiur Invention. ir not rutlpottl 
I r;i!j jMiuni LI ■ft'itlmL Mb , In yd. timid nre :i_i,i u tree dim ills 

hitiir hi rule for. rawr. 


AGENTS 

WANTED 

N n.v guaf FmttwiJ 
salre plan as- 
sures bl-g profits 
without sell mgr 
Nr> risk- King 
marie Sf>ft in. Cine 
day- Check bot- 
tom line in tun- 
pon for selling 
outfit offer* 


Xinje 

AtllirfhS.. uni.r-rllU.I ....... 

i"""i i y 1 . ......... ....jjiLb.j..k..jMi. Stule. 

n CMl li^rf fnrftill itntuia oTmaney-nLikknir k! IlneoutLIt uITer 



FREE 

ft Book 

of 

Faeid* 

Write 
For It 


rriBcinayne prataaliMK Riff In Ihfc* *nrt.-HrowlJ3|? tnuhL 

J Jrn wlulo Ffljy Huf ii trw si* u arts-. No cule-zit or cxpcnraiiae: reijii irpe|. 
bktyOMl 1 IJWD t-DAT-OT obLolii :i piUjd im^lCLQII ]j(MUfli i-Jiisn cuttIk. p. r.J - 

jw. bulletin* slffru, ill vuiTwiilf iMrwiEffl and ulllecl .iiibJfiMLi. \h a 
itirj by euh 4I or nt tuir •jvIiodI. tjulcfc remit*— cr> j 1 . 53 .rn* 

EARN $50 TO $200 WEEKLY 

OttoC VVlEZBQd. Md.. bMKift-fltiHly rinduiUfe mule JJS.fflMP from, 
plsi biieLnrc-i- Tn i>n« jrfttf, Mjwp w cch-'EiiI ktuIgiac£&_ i iIiLyml ium! 
'mnwtl esr’aaoJ. Don't delay. Write- Irt efniniltfu fcuSornsutlDD. 

DETROIT SCHOOL OF LETTERING 

m Mmstit AVh Eft taw DETROIT, Ml Cff 


IcarnAyiATICN 

WHERE LINDBEROtUSTARTED! 


Y Pilots Earn 

Big Money! ah- ni*[i himi 

part PU-iiCh m h ti v ch | in. avenice silnry or 51 3T.-SO per 
irwitj ihirtiic 11 1 u ituxL year. Ek: u plhvt! Ij-xrii ir. 
Uila Ljaotilh dshrxil, Tits' Ltwit Liiiuwa 6fh<.Ki| ILL 
ALierk-n. tSAOuWHl "torch -rf luj.ll.Llr j - -- umt wialp- 
i-ii'Ml SKL:i.i».i .til IhitL. Cmnuhcnl A|iui uprd 

-s«-l»D*l. H« (!«.'(. Hiyi-LTiuneul- lii.vnm.d tminiuir 

C^malSle MUhjnlci', ttdilTn' And Rddi □ 
Cn uriei. Altei ] I mexii.' htudr Cijurse-. Ms^tiealcw' 
ijfiliool tl«l in with lurtrf- pmiiiicrLon BlrtmU jasenry. 


Ei.uiwmnj.hk citicLon. y litl hi PurL 

tiiijiliii iiHur la belli. |Hiy cn«i nf baird u 
while III tnlr.ll!/. M llU: fur ijiTJilli, ^pilJliiJ 

Lincoln Airplane 4 Flying School 


Time 
upiI ruuoi 

cure I 


jnj Aircraft Bldf. 


Li n lvI n , Nrbr. 


B E 


Wt Can TEACH 

YOU DRAWING itt 

vimp n n. n boma dur-pc yciu r 
Fhirstlrps. TMnLy-flWFOUCTfl 
.*n ri:i-^r,iLr*i..‘;iirii; pmve^ournblbty, 

Ariihii nnrn lorn islirni 

T m ji far JiFfi Vaur hok 



^KOOL^A^llEP AkT 

Room No. 2 Rathe C htft Aka. 


MOLES'^RTS 


REMOVED PEEMAhE.VTLV 
Hiil year r*m nwh. amia and. body uf uLI 
■muahtlv mslM end wuiLi wdth -AffTI- 
M ULE.” rjui :i| , |_:-L i i L i i i|*ni ^ It. SaLe 

■ — rw.Hy tis uiw. — iminj™* — KiTi na nxr. 
I 'MU 'iKClfllnlly by Iiiij-j-iriiir.-i. nkm 
:.|K'L-ifll :: Cil and IkmiUv rxprrt# [or MS 
ytxrr. l .V ri 4c Tar F P. ELF: W)4Eet on CTtuL- 
inc nil kind* » make and u'lru. 
Mlllfrt»,.!MSS4etlljl .. Llktels, f->hr. 




ICODE 


RADIO and MORSE 

~ aPTONutIC usinc<;iiA3 , i: win 

HOME tre X-aE-iEd "Sr qi T^V" J ’ , “ 

Lipnl HJ*. ait L Blh ifaj.1, Zll, fcntln, H, 1 r 


rnfommtion on any txink Free, Write Popular 

Merhaiiici Pj-cnfi. Chicago, III, 

, . 



'TIClhi 


'J\c 





POPULAR MECHANICS ADVERTISING SECTION 





Earn $ 1,500 to $7,500 a Year 

Ta k-c :nK:LiilApr NOW i>r (V, nitpoTCiiiiitiiiJi up for UfftiamJ niftn 
lik linti-i*, tc»I *■•>*. fluhft. iiparLr'iK'Nt hotel* fltiBt*. bDdpiilulH, 
irwL.in.iuon* »l«l whonb. Omt *MhM ikpi 5* 

A--i-!n,i! Mansncr. Steward, Auditor. Enginiir, IWMU «erk P 

— ? i T , - , ■ t 1 1 r . [►.ITrl.as.il.R AiIMtH iU«l l!l:l!Tlf=- »f ollljjr WEEUtlVE 
pavinif *1.MW :o *7,5UO a year open ^iuliliLI.v in tiuLele 
Afirn^t St.L.VHKHjCl.'HHI worth or n«w hol«!->. iMjartoioiit 
JhApIs, dub* bdJ LMtitUtiatt* b«B£ lJUlJt t*«f J™* ]E,nlm " en 

groMtj opporth.lnt'-o*- 

Previous Experience Unnecessary 

yrvi | nil in'^1 ttrfilldQtrf 1 ? iMicl put tlie-m In 1 »• idi i 54 : 1 ^ '"“!*■ 

All yoiic trii]l!‘iilT ILIiiLCF " t iC 1 K. , r-i>rml HUptTVbllt>l! i.^lflwrd 3 ^’A'Ih, 

rihU.f ilv;.r*.v-lx»*t neranm'ii Ace no V mim- He* Vi 

„,r.||-r|. uilft dill U'lll ►u rdf -I* A IflHIll PlL'SE-f Ctl'.'ljl TT.TItr.nl"-' >* 

paSal. Vm> ISnot, -liiur IlL.q (h^ori ...,l IV, "-h™ b'Jit ^tmta Tor 
,L uyler-xUd paUllMi. M&U flcnipun tUHauT'-auw , 

LEWIS HOTEL TRAINING SCHOOLS i T ^ t fclWBbi l 

Clifford EcwEa, Prcsitteist ■ WtaJiiatu#, i>. C. 

_ 0,^1 t* iht »Ym H«*, "TtdI »h 0(0** a 

Rflom »!>A6-l Washinftnn, Dr C. ■ J ' ,mU '' ' 

37i« Otuj net! and finlr School *>f ft* ■ a 

Jfjntl In »V|i i 

w 

mns3J^ — 


ptumty coup 




Hied School 


Course in 
2 Years, 

Ttiia simplified, complete High School 
Cuilirae, specially prepared for home study 
by ]eadi-njKprCi3'c^ra. meets B.I1 requifCmcrtsTDren- 
tfaweto t*]|jcef, business,. -T-nut Isadut0 piflleiuftlB, 


20 Other 
Courses 


Over 'El'lll noted Ensineere .Bililnpsa 
Mm, and IdwatarS helped Pu- 
pate the special buitrix&pn which 
>-4>U r.Msd fur S-MrCWSi. No matter 


V 


wtuLyaur tncJmaiiMHI may be, 
ybiican'thnpe to succeed WUIl- 
Oiit swrialiied LLfliplpB. Let US *Lvn ybu 

i .. ._A pi.-.ii nuiiv 


ppe to succeed Wi 

ILL y]nM HLUCU LI DIMh^Rr Lit USfil 
the praeiicel truinLiLB J'OU need. 

American Scboill 
DreieL Aiflj aod fiSth 5** 
EI.l^.CbLenjrt 


Money Bask Whm You Finish if Hot Satisfied 


Amo-lean Stftwh Dnpt, H.atT', Crawl -Hun. and ESth BA., CKIWB® 
if "il ie» tull lnrprma(ie»4 l^n the iubjetrl dh«li*cl and he* you 
Mil. hclT me- Bin In thH II IIS. 

EulJdieq Cfntnuitar IT.'Grtilcril adeiitlen 

-*^n^l.la Engl „«.> f»-*« 

.-.nlnnlii-nkull En^-'iser 


., .Civil Er-ein«r 
...SLrueiuMl Ennl^rtP 


....Busipeit Hanger 
. C. P. h. * flutSlKP 
--Beekhioper 

H0fT4tr.il inmnnmnr -“-r ' 


....■Btcam E nai net: 

Di , iiftsni-in«nu"rancr 

H ye ULhDDl Csr.i-ii.i.ilCi 


„ figs.... 


EL. *Md Ha 

TeVUO _t j.r 


_.r.r,.a j H,lO., — 


ARE YOU READY 

FOR A BETTER JOB? 





Success comes 


jli-T 


ONLY 

S1.50 

FLR VOL. 


i: tri-rs * ncta Hint will MiT'r tie 
cntT-,n>Til'j3. IriLemcLny. 
Wtn-naLil, ^ft-»re. at nn.n xc 
KHt ura U’ftL wiirtln* hi"'*l- 
lttfi'l a 1:,.- I-. i'l iii'.'iitl: . 

BOOK-A-MONTH 

STUDY PLAN 

Tl-^l lll'MrT>t. Cflf r-tSl WH.V [It 

itiidy. i LirffLliilnif Hlmple untl 
i-li-f.r. T«M iiiJBitkiru.vtwy do 
iL-«wiff. Even pt.gr etuul'TitS 
uetidi ■inh'k.lr. 

A U DELS 

New Electric library 

mLkPH 4lErirkilj > *« »**Y « A IH C 

I -‘r l-PLin 'ni^rpriirp Hr- 

C ■ucincn»^n raraj In 


in f-o-.’kv-L 


for ipar#-LirTT* tc# j J 1 ■ -h *f r| r r I 
pnr#-. I.*j. Jlicna ,m , r .»s rri.dMUBuria 


’■"T™ T — ■ 1 


THESE SUBJECTS — DEhiBre 

UBitirifiR., Ti*iM»lBrrT*«r^ i A-C CiitihLi M 


TT'tMl-. 


, LinUAIH, .“r-L- «.,r,r, . vt_ r- .t t.rt 

£.**,. Kl.l-rrnl. UlrtlK Ur^filU, OtKI « tl*%Jl-il» 

>^T tannl— BH'r-r t.i.nl*..-- r*l.cr.D., 

HiMwilui. K-Bkit. WT-I"I, DiithtiIi »rrd il-fl . 

A DAT we help you overwini* hiaiulitipe ol MS- 
’Wloe you ftn.-t- the A tidal wny you tnn llitiflh 


ll> r " rrr rn 

m ard Fa"" 

r art B.C 

riltlcp. VhllV. you 

— S.IM& COUP'DN— -NO HONnf. — — ^ — “ 

tih-Q. al<del a tc., «s W.2im it,, m-.-- Tor»i eit» 

Bf all v.a 1 1:1- -rlr: s LiW-H r.rr 1 Hit,' Irrr [rial- IT UJtJ £‘ i i T *Sh 
Ml ..|,,r... Idr J vlll crturp.M.. 
mar.u] -ill iRfii# tarnii 


miiL 


n.M', r.ihr.pl-r jym 'Mi^raTuSSn^Miieein.. 


3TAHK 

A.L'LrfiEE: , 

uCfflTPATWM 

htlii'iaMLiLft cy ...... „.. 
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as 


^ n f-ojkv,” 

*rJ«i fr? A ; 


MOI.WN0 

MKilin 

tif&a-l 




Each Book a Complete Course 


Think i?E it! A tnnavlc building coun-c show tag Ikiw t(j 
develop a iir finite part uf your "t-ndy for only ife or si* 
tours-rs nhicJi k'ln™ j mi li-'iw to develop ihe entire teiity 
(or only J-L.CO. That's my special oiler. 1 wtlE show yoi: 
liiiw 1o mold ;i fi rut i™- a. quarter or how (a mold a 

OHSJiir chest, nudity lejj;, .> mighty hack or a grip of 
sir. I, iff J will teach yrtti strong m-int stuiUs. Get all ciE 
clir lessons in tliia S-tr-nng Man':. Library lor only £1.00. 
I illd-W you hnw to add inches Olt your trm, hour to 

plit C I'll; Ira UJI your cHeM, Ilft-W tu gft Jt bhOk of inlglt. 

I show vein, Iiijw to develop legs ci a giant -a ini a, pfiji -ui 
steel. The f if imp min 1 ricks whirb I reveal will .iriQn; 
j-Dii and your Eiknrh, Molding niiclity men is 111 r h-.if.i- 
mesa of Georgi.- F, Jtswrtt, The Champion oE Champion.!,, 


KTTSH COUPON— HVK CIA L OFFER 

Ali; (f h'Hih;K htc profusely illustratr-il jiml n-ili |» unt In 
yrii; l;.y rein in rn-iil,. postpaid. Jiiit slip a dollar bill in an 
envelope willl 1 lie coupon below. Foe miy y: inj lu book, 
j i-it i,riiit .i, 4|ii-yriier. I wilt include a free copy of ray book 
tilled!, '‘The- Tin-ill vf Jieing Serous-." Ruil enuttun mew, 


JttWETT INSTITUTE OF PHYSICAL CULTURE 

423 Poplar Street, ItepL 4 Ra. Scranton, Feima. 

JV-nf Mr. JotFelt: Vn-.ii- propnflillert louki K-notl to me. 

5*°d, by rclorn prepaid mail, the leiiwg I am checking 
below anr! for which 1 am enclosing my remLUaace oE 

£. „..., 

□ All 6 Courses fl.HO 

□ W cl i.!Lji £ □ Mighty Aria ZSi 
OlSpLdtne a Mighty Back Zfc 

□ folding a Michty Grrp ZU 

□ Molding a, Mighty Chest 

□ M Hiding Mighty Legs 25c 

□ Strong Wan. StUJitis Made Foay St 


Neat*. „ 

.-IrfJrfaj , , . , . , J . , 



Vmw ItieflEbOTU HD<1 I.TlprilV-f!- 
rifiiti open up :h'K‘ fRilils Ft 

C.“jI ! jC:n. Ii — i— .uiKr’il ' jky fiiL 1 i'A- 

IiieI Ilii. 1 A«f- •fiitlon jiion#y* 
rnsldnpr Dta.iu«_ iw irtainlKnh run 
wn lunr ixjiwHrd^ Tul5 ilnait cif 
S-PIUIC! lime. ■ j^-:ni*l : a I l:^j.J ijl.' l|i . 1 H >3 OUW 
f:«F .lk> jd:Lt:ii!-Pr^iiiiN| HrFleG IMFD. 
iq tad ute hjc™- wr: uala jf-iiii 

you l-i lj 1 _!|.ii--:-i ih.lLl:-ini a . r^i-ilFn J. |.ir-|r— 

[kisr yiAi Tur bUc-pVy pncItlonK. 

NMHT PACM UCftiilliHW. hCin> i>HlM 

T# m t'lubrr kT tihbiiiktir n m || cin- 

K’-jp - 1 "-mL i!> i r i kUrl ■ iu|iA iLa.! r|i«|i ] i i — [v-r rj f rJ | 

— — t I.M . .T.|I lir«tU ir TT •k'PrJB irrl Fm 

II«Jp> h 1 1 -* I L“ I< ripiii»ir-x ibil|r ytu ■ s-« 

cair n tn 11 -irJi''- quck. 

R 4 Dia TRAINING A£S.Die 4 ATHJN Dt AMFFTIGa' 
tSia Hn hr-i'-t- W- 901 I Ave» Dept. t'lll-A CPIOsqa, Ilf. 


SET 

ANALYZER 

— wt Ijj nil sncrii- 
heir:. 1 o n .l 1 ■; h 
tD.'Ubll^ 111 H,ll I 1 | 
id «tm Trwts rlr- 
t'liiln. mtasiirni rt- 
nbilkiKC 11. 1 - 1 i'-iii- 
dri^ii-i' rflriarltles. 
deter t[j iiDleetlve 
tuina. 


flLCHSTElN h £ FIBRE LIMB 



tm Toda» 


■■ PnURip lu pru 4 i 

■Imitie- >:rEiEd. riul, 
rmL IlghA. K» i P 

Piminu, rb-arrp 
ECT- all rlrfnimllhn. 

in, nucHSTiiN 0(1, 
*ip Sr* Am., I*. 
tamntAPCLK, mm. 


WE BUY POETRY! 

POPUIAR the pooE’i oattimal tnugH-iine, huyn 

[}')»» ihkI liayw Sot tb jwiianpbly od itcuepbi ore. W<i iirmyL J, 
^ 12 ami 1 C hue verse; ai>y Hnbi^rb. bend coatrihutinaa 
1 nun cd is tel y r Hft.inpl(t wp j- Pupular Portry rjE , rrqnfiht 

POPULAR MtTfllf, $ East 12th St., CfntlprtjH, Oh|w 

Thousands of Bioaders FREE - 



rt Cffrra Gml PJlEK 

vfl - t, Kji On Tlmn- Piynif < |Vi|i^ji]Ti -ULf 
twiiIM' " n Jncn^-Mli-ra ud In -i ■ I i-i-p . 1:1 iinir-f rin 


I PUp 

qEL’mi Li^wi r- r .I'u-tl, I !■■■■■- ■nii' FhiiIIt it 
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A PRACTICAL COURSE IN 

MECHANICAL DRAWING 
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Should The Dread Secret" 

Men Past 40 

Be Guarded Any Longer ? 



4 
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*„ . 

s -" 


I lie type cF treat men l Micd rind endorse.: 
IiV -i .ii n y I :i tiili, IptC-ialux!.*, Jlfi-TIPr :tUMI 
and aajLiinriuini. Nr/t a medic Inc, drui, 
•?!(•■. < htti-ki-. nr vitilel rny. Time has 
I : ■■::: ■ r« iLlU frefl-UCnlly Iml Ml]), 1 :»lA-i ft , 

hur LiVAtiiat Ovrt I (10 .COO men have uhh! 
i: nnd Ienriio.1 the way to new IlFHllh and 
; TIt nlvr :llBT 11 ™ sends It on fl r.iinr- 
iisriee that :f it dotfttl'l make y™ FceZ 10 
year* ywntger iti 7 dayi you finy nbthir?E, 
i le will [aiieriid Free copy of ■■ '.Iuim i|i Ixn ik 
tha i rrvriil". f.icti evifry man past -141 iTifluLsi 
V rn yW . Sr-iui no nu'mrv, just coup™ irx 
facia about trial offer 
and Free book. 

W. J. KIRK, 
Pnpldent 
Z] ID Mcitfrin Avr. B 

Si l- ubt'Et-i- i I l-p, [thin-, 


Sent 

FREE! 


T HOUSANDS nF men past 40 have lost Ibcir 
strength and pep hill dtici’t know why, Matty 

s-uITer pnsnn in back, Seigs jieilL fend, Freqnenf pi|ghl 
ris-in-g, chronic ennstipnt inn , sclnlirn, mental depres- 
sion, They often mistake these ailments, for ap- 
proaching. cld age. But science says they are often 
due to prostate gland Failure. This tiny gland be- 
comes swollen and fails to function properly. If not 
corrected It often leads to a life of misery or perhaps 
grave surgery. 

Amazing New Gland Discovery 

New ah American icimtint hag jwiTe-ctiML h, u K 1bm hmi.n 
treatment that bus brciikh t joy arut health to thpusajuls. 
\limi,i fiicri rejiort it ooickEy elr-kml up the iliitrtni rag BjrTn]> 
toms and made them l«J 10 yc.iin yaiUitiee - il 7 dayi. Thi« in 


11 ya-u llvi- tv u»1 ui ™.p hcrkles. uOiLtc-.-h TSit 
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! Irfl ■ ]-"l\ Ijv V 11 --,' 1 1 ' J . c;:nli!. Ill 1 1 x, 1 1 : 1 ■: I : i ,i, l.:n>~.r 
Tbb I’k tl rii Th email i'o.. Ha^k U L -'l , hi Yang? S-t , 
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KA Better Looking Nose 

IftlpretA f-aur prrio-nBil appiiranH 

% free bnok tells you haw I (ruaranfce-r to 
ijilpjmvi flic Bhe.pi' of yoitr n^ae by remiiiili'ny 
ibr rirtLIiiee: aiul llmliy pattn, <(iiiekly r u.fcly h 
fl-Tid JHiilileBaly, it teCumi yuet mcney,. Til -5 
very fine, nrariB^adjnstril^Pt* *hirb iiply my 
riew patented MnUel SS K-nn 1 sniper tii-p»“>i'". 
Ii4kn re-i.-lt'ianli'l'M-liitv Oinl IiihLI-ilI. YV in'll n l=hx 

or Ow Jftl.dXi iUitrt. Sand tor Irw Umk K) 
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Elprl, 1 ST BIHCHAMTDn. N. Y. 



SONG WRITER'S GUIDE 

CanNEni tu tor i1(on i Lrmllelt.1 It wr Hers ai wtiMfi or 
B Wrltar* m^y iiiumil tor fto# trltKUa, 


T.|i ” qi . fliiip 
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lUElL tor 
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Write. kSAVER, Pl- 125 ? EL 1 * 1 . OR EE H BA V, WISC 0 NSIH 

'‘BOW LEGS and KNOCK- 
KNEES” UNSIGHTLY 

Jii-ltd 1 Of touikkt j. I j ■ s j I p L’biSHM Pi IH[D With 

nnd TrJtlmi.t THE H'.JtTEtJj' LEG t'l.ikviv. 

PERFECT .SALES CO. 

149 N. Mr.yfifj d Are,. Dept. £■ thitiir, III. 






FOR RfktR anta SCAU*l 

A atn K :n *gi>lto.tttiian ftpsp* that iul H¥ TYibto i (rt ipsr. 
■si.---, a « k'^to bettto eore'TFtf Khlp Irrlcitlviiji. A E'r-jYf n 


* ln*M hettlr Khlp 11 

Orrmiriilii, dL-lii-xlrfy t-rcTiinwi! ufr to mlultj 
uil rhiklruli ■ 'Wiirid ■ firui'rt. fi.'lkr Bt TlrGUilritB, 
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Full-Size Can GIVEN 


El vary msui. ivoinn ii and c Itild i ;i pT-nsrvTl for Re: Seile. That’s why wu are swamped ■» it !i Or duns. 
Counlv nflvncs raaded every where he I ill (lie hrjtft iJenifllMt. YOU ikMiT haw- in msiki: -VI Ch 1.* 
make mnnej*. iiYCiiJriC n, pw supply nf Rie Sole mud j^jamjitee yuu ;l ptulil whutliur yixu 
sell HI tiui Mm nr-d wureim who want to be SU> ti day are wfiped 10 wnd Qwpffll for 

aniaxinR free sample cun unci'. fEftOUjjh far -Si ifllcA.j Aleci detail* of jpiarantccd profits. 
Whether yew) wimi ic? hi: ;lu af^entar not, rudi rauisun now fur free offer. 

Rush This for G uur;< fitted Pruitt Offer 

Unlvcrui Lihsttlarltt; bet., 

Dept. »N, CarVir Bld£-, Dei MPlntfi laWt 

Scud n» ymii free CJin offer swrenrs r.nd lell mr hnw T can make up to 
$40 m day with foot new gait’s plan. Alsu explain. huur you Will pay tm- for 
jusL tciliaiK and thCiWUkfi purple. 

jVuaif. . . - 


Send I 

for t 

Special \ 

Offer 

You duri'L need to mute to 

rcLitk-L- money. We mu nITofd to 
malic this darinp prolit guarn sites 
because aS the widE-fcpretut flrtrl upp-nt, nerd 
for Re Sole Mail coupon cut irr'isipletc 
facie eei tins sensaliDUfll offer. On St nnw- 


Shoe Soles 



LESSONS/ 


No reason why you ih cm Id n’t. Easy 
Lessons show you how, 5 days’ free 
trial in your own home. A yoar to pay, 

'The whole world seems different wtion you learn 
A to play aiid rLew^cBcan play thei spectac- 
ular of all iiurrmnents— tlH Dcairutl XylDrimha. N(n InnR 
wa ilthg, No lire." «r lip exereistis. Jin tiresome fu aet.eii. 
Stare to play the very d < st d *j- cv e;i i f yuu can't reuid a ntyle 
n: muaif riielil now. Scon you'll Tie £he J 'h.i("' ovuv 
isarty. Mnybc, I iko (lie MuiumL Halim arts (R tad tun. Ba,J 
JTOL1 It SHake S65 m vreei ermno time. 

Our Rio FREE Rnnk |l|s Oil ah cut the free; Irlnl 

uur Dig rnu ddok ath . Jt thi v ^ y u*. 

wonderful payment plan, tip coat or abliRatinn— Krnd in 
HH1JS0B today. 

3 j . C. Ctngjn. fnr., Dept. Jait. t Jin Bf-hltjUi Ate., Chltaqu 

II 'J me, wllhijut OlitiHiLlilKl, toll i!: L:ii!iuf r'jm; Tri -I *ld<T "lid 

«asy y.iyjuttiL yilau td thu Dfjjtuii Kyloriniba. 
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Learn to Dance 

Yen can Iciltd all e!i£ tilO latetiL 

T:i iicu Jtfpn. 1 h t-uc v wFo!iTr'.l>, dreortir Wiiltu g, 
miiiart fiflUui ure Sn.p- . nmJ populHr i«iet y Htcpa 
Al home. KHaUy milt i| Xew rlmrr r:nuli*n| 
makM Jliuitiii« iim .1 in [Mm A-ji-L", h is nuwlu or 

I':e c & a ^ iI -1 j-i- r. U.im it- -lin-i-. 


Franklin Pub, Co.. SM No, ClarhSt., P»pt. $4^(t,'Chjta*0 


THE ACE of CARTQDK Courses for only $2.9B 

4$ l#v*jrti by Cfltl A |itJ*f»cin. the ACL caitaonist. Sent poet' 
tiaid i jl U. H. A. Tnruign f riiincrire Sh.L'ii. riitr .xf:LRC.ir >!'■ i-iiir- 
MLtiXal ut bivoey TmcIl Etutgculaiu Free. 

CARL AND CHS ON SCHOOL, Pcpt„ A, Wladltcm, WfJw 


( 'ntiLliia; nf Ti:itI i ni i-.-il fLttifc Biwijiess 
1 S il m. :■ k .-: — 1 fH.Kj 1- itlts— All Firtij* 

firom Airi&tion to Welding FtaetiAe. 

MtGRA' IV-il ILL HOOK TO. Inc^ mStnrrn& AyEv,New Ywfc 



Savages Don’t 

Wear Trusses 


5,000 Surprise Packets Free; 

Exciting Invention 


Ssr wages don't wear tni’ses. A aeieatist will ten you 
why and. send you mu cxeitiiig book, and oamplo 
thufc will op tm your ejm Jibnut. rupture. Yl> dope. 
No os-hamrecv u.fSOI'i Sample pfwkets free if you 

W fttfi todtiy . IN'I lv iririLUK rL-L’incr. ‘SN'ri te <ir y."in(.'; Nc' V 

Sdceioe 1 rrefi I. u I u, wltsj CLivy ftt., StculKtivitEc^ Ohio. 
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BeThe Man Behind The Camera 




S PLENDID salary ?, aro paid motion picture 
cameramen and “still" photographers. Qualify 
now fof this fascinating profession. Play a major jjnrt 
in the production of the great movies that thrill the 
country or in making photographs for advertisers, 
magazines and newspapers. 


LEARN THIS NEW WAY 

Nuvf. you nan master every' phase of motion picture or "still"" phol oJKriphy 

newETMtlg, feature pinturea, advertising 

photograph* or THKtnutare. Our .Simplified 
Fljui trains you for a high-salaried position— 
make-s jnU competent to take every kind of 
"still" or motion picture. 

SEND FOR BIG FREE BOOK 


-short 


r - n.' ’ j; J _ wj, ■- -i J * i » r uwljiLj 

psrtieulius about flu; ever- 


Write today for your copy of oiir FREE book, 

' ‘ II j 

growing field ot photography — tells 
novi you can qualify through our 
Simplified Plan lis motion picture 


photographer or projectionist, “still ” 
photographer or photo-finisher, or to 
open h business of your own. 


; M. V. I ilki: ii i ii pf I'jMHiiiinirh.h'. 

■ Hrirt. Ml-Ult ,LD Wui A.inL Sr,, 

: New v,.rk, IS, Y. 

I THctivil -jt i.Jilun|u.a k&I rt* l ccpjr eJ yiur mm llni. ■ 

m i«irJ iL-r.ii I?, uv iji: 


] JCatliai Pirtu lit PhtAocmF-by 
I ‘“di.ll” I'l-L'UuTjr^y 


< J I'ro^-dcn 

»' :■ J J ,v. l-.-Lalitjnc 


YOUR SUCCESS COUPON 


Mysterious Power of Pelmanism 

Tjrtiuagnd run* (n* pwYor^LirrtLflo Mliiil TriilnLn?." An In. 
MOIcEIitb Lhh-.i wh loti explu^iiH ni Hrnn*|im Hjh|hiti h! rral ml it^liklmt 
Lilri-.L.Iy iimiL bj mure than T.'Jj.lHIO pci'plt. E:. ulJI shwr >uu lion 1 
ll-ii! II, Ii . C'rliAUrillrri IM (bo t-IJi'y HINIbKA IM WAS III I S' !iir il'.- Vi-i:iLJillL, r all 
(.'U! Dmtnl isiiwcrs it Vic J ;unc Slmt*. 14ml irwil hy uirii liLdlliiEilKilihHl 
men ■ is J'l l«- SJi't 13. LLmiday, Olr LEj.it? milder. Ji-v.n:r- 3i . J t-r 
J-'rliKi! L’IiilTIitI 4 j( .-If; ml nil 4i.1l jiUi^lfViLi of olLh:.;:. Wrlw TOD- AY to 

THE PELMAN INSTITUTE OF AMERICA 
71 WEST 4 itU STREET DEFT, M NEW VDIf»4 OTT 


ELECTRICITY 

RADIO 

automobile* 


JO vinw'i'rtljiii^ Jjqi|.i|»riieat 4»ym«iw ht Am? Print J'lpF-Ijin* 
SAciit Htfjri. :-3 l n j i - 1 1 l r :i I l-Jitt-I, Can linn. AIt>Of 3R unit C’iimiiir:ri-ial 
WaLUIbI ! ArtnHdfeF W |iii3I"ii; I I 1 Mi'i 1 - 3* liu-l.- ; Nwiiia^bmthlA: TraM- 
SutTMcrs.: Conor : notortw: 1 Indio miL AUtamofialct 

LFAftN Bid -PAY TRJ DEi AT LOW COST 

IS-'rlir/iir J n/urmpritiiTi, ..S / mifc ntng f , «wr rr I Jr 1 1 

CtiJcnran Electrical 5 1 hoa 1 , 1 £ 33 MjIh St.. KinU. CJty. Mi- 


WELDING 


ACCOUNTING 

Ofciv J 7 c ji'id J udy 

Cvicrxc -Y .'. 1 LLi Ruaciy 

TLh ujicrd^-driJ, Itifbitjr p. let 
proFetFion of Accountancy a 

TnATVi'lriux rifi|3i:rl unit ii-f. Send 

fat "Tht AcaountAHit — Wlin bin 
If. Whtt lie aoc-Ff Mikw to bnonkr 
on*,' 1 Jiml fu 1 1 ]«Hnnn. Uotll sent 
frH. State UKU ucid pjuniliun.. 

INTERNATIONAL ACCOUNTANTS SOCOTET, Inc, 

A flrnjinn nf 

Alexandtr Kami] ton Institute 

DcpL 3 OH, U-LL tafllll fLVl-.r Ehltzmxu. IU. 




A. Career in Aviation 

atJATMUf If «>0 srv*» cqmnr r/t It* tifliirql CM fnbn 3l .i«n t'T 

prarOcO. 9HT«d IWlfl ItHQT lBll nr n=l Iflnnl Onca»ilKi!IUOAcn 3r|iUDt|. 

Cduthh Ln 'Ll auLIvlL EitiUli or! nl’>l (hEulL Ni',r!|i>i'l III 

ratCAln Leu.-,F , 1 , Vanf-Hf. line -"1 clii- ttronL Mi-# TnrL-Flnr- 
■fuel* r.iiilu. ttj'ii "Tilt J_ C. 43. iKwki cm fin^liriLtH] tru About 
■■ fir* □ il 1 1 j Li— ii^tr IrucEt f, r |i . r i> J on. Oid loJoJotL, bail hlu to b# 
Jrlxiily rcrsaumcntltd to the a^i-itor Irlio Li JfiSmu, u£ J^E-irj (bo 
rjvlcutlnnjil iLiln ft TlEA fitUlPJ.'' 

Thfl .tvLiCLtei Kne'lr^l tlmrrs SniVinlrn: . 1 1 rv C T - -: P.TJT plmly h'iT Mntli*- 
millr.;, '.I M-t-rir:lr-j! FtEn^tLHt. (Vu!>uil I** IL uii>! yor-l*. ]■- 1 -,|(i 

nr (lilt KnelftK. OorjtTSKl Ion, CBrlinrrllun, JurilLlon. T-nbritj'llAii 
j-i Call Inn, L T i ■ | ■ iv I f 5 . eLt. i.m ran ll Alt [|L *a«, SLa.1) 

■A i-,m« La >--ii! LLmt. JL^rh :,!■:■ iiikLI i I : n :iiu|i..3i :mlaj,'l 


tNTCItWATION AL CtlrtirtSPON DEUCE pCHoeLS 
r. : n iL'Lf |,jr Z lEi-CLi-Ai o-" 

I.IO=C 3140 - 0 , gcrtdlnh, fiAii. 

Wltlumt rail or cti'lLjU-Km «i tan. trEI mu hnw I call ciucllIT 

f.TT 1|-H r.'“ I l-.U dr’ hi CllA i'Jblrft btS&t! LLlI iFtl E li j'-’S ICtrlltd X: 
n AVIATLQhl £N6INE:i I I Ot£AN WAV! HATIOR 

Q DEAD REDKQNIND 

A'o.Tir ..... ,. ,, „ , „ ■ 

er«ff .1 ,r,Jr :'AA , 
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The \rwe-*l It AX It HcIVALLT 

WOHLlk ATLAS 


(JEe«r*te r 1 * 

l&HO f tn.vu.v 
Fif/ urev 

TteK.'n a new, complete, 
up-to-tlnt-ft irfenjacg !lIUh 4 iC 
the whole VwM. iut-L the 
iLLrrd of ntluu you n«d 11 
iliuer linens emery day At 
hnAaO, iki l.h'j oHioe. or at. 
Kfluii'l lit huLp you under" 
stand and apprec-iiLtL- r-iir- 
POl't- e-vvnl*, bi«tury, Imsi- 
neds nmi ]ni-I it ic.il develop" 
id cot*. 

T4i1n^B«u ullliil V « AIIJM i'nnltkinu 

fW p-id-i i ipf hincJiirrilL- J -color nsapu lOil-iIiiQ the- 
Cfltlre f j .;.. 1 11 F rli |. iinnh. Inulu-dl-iiit -i ciiap n r i-mr.v i-tuEn 

and livery fm-elen coil btrv, 71 paikia "• ftidwe* to 1 . 1 , -S, 
cliles jntl iinvus, tnc-lu-dLn-q *t*r 44 . tee i-iame* lahihu- 
lie-cIcftHv nrrfl ail’d hr EtaiuL, ytJiIl J 0 .W& GI-INSTrJi, POP- 
ULATION FHJUKEt; l-Ok H.AftH r 1 ’J nail-p s nf IruJriei ft! 
1 --.nl |;a lIHi-.i and L -.1 II:-. Tilttl liltetT Olncl-ll pOfiUld t Ion 
i-.'ii'Ii, I nc I ii ili'K I-JYL'T 10 . ADD ILUI ILL-:-., b- |rap i- ^ .ixirl II l-i - 
Jlldi '1 ■■( CltC iwn-rEiJ in rLEHin In ^ vilIuhIiJp Ktallnuc^ im ill 
[•ju ile riLH of [lie world pnftcs "f teit m n+*er doscTlt’- 
I n ii | ali aidri pal 1 1 . phy ileal fvftiisrcft, sneer ismt-ni. 
Climate. Tlhtu-ry. rtf--, iff eviii-J fUuriirv. 

fti LAV, tOUlHIHIEItlT fiize 

Tills splendid fttlw b ft new eimv^nliTis a\*t— 

rs l 11 ?! 1 '' — thM. Is cosy to use. Iltn Ln your baokaua or on 
vii'jr dee*. imiiiid In blue elftth unrl ntnaipcd Id chkl. 

Tills haolf senl C. O. P. ahywIWN fn d*o rr. ft a. ft|m|ily 
nny the uosinuin raleti, Sd "HL and Uic few eeiiffi postiie when 
Im dolivftrf, Name. IE uuPI.de V, d,. «en 1 numUtiuic* mtTi ptiJisp, 
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ENJOY 

Outdoor 
Sports 

T/ifi IfiSf Ilitnnfl 

Willi itic Aid of Tills 

Grtiul Itijuli 

fiivjvcd and. eDlarHial editLoh of CJtMiloor 
rti the Year ftiii.-iurt. ji^qr, pniblishmt hy I'-n-p- 
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I f a r*i clti-i ceI-l-ccJ from VON 
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Me the Job” 

So writes Richard McDungal, 
who is now an irntraetdr in an- 
other A^mion School. 

Mr, T. H, IVorrh ijigtcm * an- 
other graduate* rvrires ihar he 
got a job as soon as he gradu- 
ated, In a letter addressed to us 
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as soon as 1 stated that 1 , gradu- 
ated from Von Hoffmann Air 
College, I noticed they took 
111 tire interest in mu. 

Any number of Ic ttcrs come to 
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to prove that Von ilolTcnann 
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MflVfl-ll iH-STitiJTLnUmY.lc# 
moiCi h-,1 Iin ri# lift.. PeCI. * 104 , 


3 ^ : ybzt-FHJIE ik-’k. AaLv Rs-I". 

l-! ■ 1 Ii- War Tralnic^ . «n-± c-r tc-ut AvjLju * 
Uothli Uif-ir. Mi- ubLafsbdD co m? ptx!_ 

aVuLnc ..,,„,,,L,,,L.,,L.,,,,,,.„,, 

Addrtwi . 

As* ■ ■■,,■■■, Ooupoeiii» 


Ian# III. 

Ih- lull Hriffijlin 
uthi in id 'rfccrhLHK 


yau like in inv. »vinl a w-mpi* wt ymir 

mirk wlUi n Innramm hie Tull efetslli. The 

roilMi'i Is *1 ST RSI Pfr.VflE VE. 

The W_ L. Evani Sehnnl of Carl wninj 

1DZ1 L.xdb Baldly CLl MtiAWitl. «m 

HIGH-GRADE INSTRUCTION 
BY CORRESPONDENCE 

I'Mi CriFMd. *r>J XLik Hz. f>v. £'4umfh. Law Kai ■ltrui»-± 
riffftv fcffi-r, hiAlrip mrfi ■ I in inh c-cL-hr i.illlr-T liind badly Ell 

L-i^P I ..-.', rail Imni. MUillTil CriXLi. UriQi IHJ 

CKjy^yo 3 lW '1 of Uw '’^’e^^'sTTLL^ 

RUBY GIVEN 

To iD(jnda»*eir IltipUfiAd Sfe-ilo^n. Illu- 
IT.ish CitMii, Lbu Auly low piirciS aera cs- 
*et!lv ihoti'hire (wnLiinfl dlAtnofiu# n-ith 
mrae hlgei-Yvnltr hrilliAnw' imd niiuhnw 
lire. RijatacieisniS ferllfr, wr'l| :-rn:l | l i:i ifnl, Hashjtig, firry, 
red Mexican liuby, Jiiht rlip aub tiiis II>.I . niuiL uri th ya ur irn m e. 

AlliJrAi', Alnl till.: hi (u.rl ly ri/LFrr h.iuSIliiM' rrH( Bint Y.M" 1 1 roxll 

ii-lth . Hi-ill, or (train und rrmi-lil Anir prL-c otter. Wytce iistldy. 

MPflaW 6EM DfrOETiriC CO- DepL 3» P. MUiUTEBEV, C.1LIF. 

MAGIC 

BOOK 

SENT FREE? 


AMAZE AMD MYSTIFY YOUR FR I ENOS 7 


BE POPULAR — LEARN TO ENTERTAIN! 

Mr ramouH "jtimk nr 3 {mm) Wijodem" ttowflem Fr**, HuuarwlM'nr 

I rkllfll^tfii'ro ni»ululL. Tow can do them. TbUIHMk dmcrlim 

rur riivki'l -i ' :i-|„r-,>T H*tnev. nil nuiiilr Laorjienl . Aluo riii/ly Toko^AAd 

[OfWVij^l X, vr^l n l^ep* .q-r> <n* f. r I IlY-fF 1 RIH. Yil IHUI nnlUY All 

f::- ..J_. n-Jlu l , ,,, : kTkt SH1WI. OmIMki H-IL D..IIH. T.nih 
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fBicyclejfol&u; 

earn it easily in YOUR spare timtZ 

O UR deluxe model — the finest bike von ever &.iw* 

Made by Mead Cycle Company, fully equipped, 

] l-a& too] tank, headlight, platform carrier, coaster 
brake, rear wheel stand, and horn. Enameled in *** 
beautiful colors, Built Tor s|K*ed, easy running, and j 
loitg wear! And just think! Thia bike can be _h, 
YOURS — without a cent of cost! - - 

Joiji the Crawell Club arid ddivtr th ree of Americ-i'a 
liest (mown magazines to regular customers in your _^! 

neighborhood. No experience i a necessary: we aEiow ■ 

you how to start. Win dozens of dandy prices and ZZ 
earn your own spending money. Don't delay — ■ 

another minute. Send your name on the coupon 

NOW! ^ 


I Mr. Jam Tliavar. L>«riL. Illb. 

" Th e CruWiill t'u hli^hjri u ilu n'i t 
Li -pri naj liipl d . Ohio. 

■ v-ir Mr. Jim: 

1 W 11 BL imii: uA yuiir |jcrvi'k'» Heart kill 1 Oil , 1 * □ rOk'v-hldll 
:uid ii'iiil in-r f nil i rii>.<| rm'iiuiih. 

My Name. 


iu i tvvcv\'S^^i 


ArSi It 


. Bau- . . 


J3oofe 


H rilo LkUj r,.r I’KEE: I* pic* ho- .t . "THE LAW-T 
■fcuiri ruu in him lew w i^irn n 

c:nrii pi — 

i sr 


_ .MIKED HAH”, «hk* 

If t« fifMfrt I i i ue dhriBjpb 'h-s tlfoc fc ■ tom hrmr - iiJiJp 

*\P ■■ * Cfi:>rnliKiiL Iml ■ulhi-rt b-ai. ir^-^ilirir law wrhiul duni. 
r , iiiUem. -L'-ifnLiLuLvf. UxL nn± :m rwih.-l it It- 

All “n«lrTMl D«mrr rim I ■ ted irllh tb# ccbti*. tii'EutiLt# 
Ji_T . Dl ! irTri 1*^ lifenur-. ilriTcred in-jncdiitilT x^*k=, umlhnpfil, 
j 1 *®Tf r ■ p - 1 1 j ,n cn KncHrur par .cnif=ali>j. LL. C 1 . -d^rr-a* ren- 

f+ITM. Ji3!-Ji:.-..|-ji pjiri- n. I:v m ntiily to mu. Umej- ILb-^ AffTMmeati 
‘iiVrttw for Pree b-aneh ic-diy. 

BLACKSTONE INSTITUTE, ^ 


Government Positrons 

Clerk Carriers. Rural Carriers, Railway Mail 
Clerks, Port mast ere, Department Clerk®, ftitil many 
other®. Splendid ®alnries, easy work, vneatiyu 

with pay. CJnlj' cornm-hn ;<Vud ik Lunation required. El. 
MiLinathiiui id ten. 44 .HI 7 apfn,infcn| ki^t year, Bend Fur I 
cur Civil Bcrvirn Catalog No. 0 . COLUMBIAN COR. . 
R KSHON DENCK COLLEGE, W A*h | nf[ to n ,D-C, I 



Shown you mewnj-t-o 
nupuinriLy, pi ease re, 
l>- irirrr intoenrv' i|li Sll 
AnSy lllj,' tillniun 
banjo. v.' i i ii r. mandytin cr nkutelA. 
] f na 1 1 1 : i ■ I ‘Hr In 2' iv. 1 1' r. i. r. , i , iisk about 
Oirrcsptindceiee Cuume. 


]Iimr II«WF. rhl-r FREE TRIAL: EAST RAT«ihTS 

O ' 1 ^ ll,J for your book now, 

huijfi ...|..l i 


ffi/kon i™ 

j_U j PAn«9M» SrnilT. IUUMUAI. MICH. 



MONEY 


In Your Neighborhood 


Here's a Wonderful Way tit Get It 

OiLf Ih^liiI! ful]y i 1 1- IV I r.-ii'd- 1 hunk rrllv Imu 1 r. h'!|:- :lL 1 jitn Ml I -iltr Ilf-W tinUirhlv- pf :,rt 
decoration, art imitniL-ir. and how anybody nan Lnorn without pierioun truiniai uf 
expei~unre. It coataioi phcii sifli'T ]Ku;e at bandsunie colnr iila>1r»Li<im 'd whut yc'.L 
ean Ulid. «e][. T-Oii rail ra*ko ®<Hid bi( 5 Qi?>' ?.i*L (life l«n?k i» 

thir ayar^in |£i bItinxIiixIv cur ■ W* vw p Iripiru-Clton* ;ii-il hd^ny liiir'ti 

IraJn ;u-.:| tttc prtllla xrc LuRer [tc.a p hf •- fc made f J." the llmt '■•■ L-i k ®[,in.e 

kn llmilhi liny nOlirC IniHlrilw. Vnu ■ ■“ “ IiihII Iilllii [n'tiili ,|[| Llilh. n:irV Mi a 

eon jirndiac# hMirtlluS. Cniihtd ert DbiMEs lieihiljy, JClilier ur*r. piiv^Nfij Af WHjrkt, 
iHirHifC. Rum lliu lieqlnnlag Yna iL:,r.'[ luvc JfH tlie idofI ■JcIJkIiICuI Lillie rrori; yoa ran 

to Kn hOW Ki Urj.H' nr Imi-y mi) i'^sh-?!- ih:J.-Ii ,i: 

Eitre. k : hit inoacy haw. Ail HUp- W T |(e tor yuoir uF tliSa inklUyl'ty 

Plus* ;vry by «a f i wilt l-Ue twal; It'D jFKES. 

Dtp[ L SE,D, 


piifil *eot by ua p w L kb ma twul: il k i-ltiili. 

FStnssSdi Ss IpdigMia 


Adrian, Mich, 
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a v :m derful 

OPPORTUNITY 


IN THE 

WORLD'S 

FASTEST 

GROWING 

BUSINESS 



in their spore time, and ale very no ml* 
n#l cost, For these better paying Jobs Jn 
Radio, Talking Pictures and Television. 

The Institute's Course of home-turning 
was plnnnciJ r willlea, and is actually su- 
pervised by an Advlsoryfloaid made up 
of prominent and highly paid engineers 
and executives, each of whom in actively 
connected with tome big Radio concern. 

This means that your training will be right, 
because these men, working wFlh big Ra- 
dio concerns, know exactly whatthe in- 
dustry needs in the way of ' 'tra id ed 1 * ' men , 
and exactly how you should be trained 
to meet that need. And this Advisory 
Board wiDil have complete supervision 
Over your training from the day that 
yey become a student af this Instilutinn, 

Foi this reason, prominent Radio men, 
everywhere — and our country’s largest 
and most important Radio Trades Asso- 
ciations — arc ilnqiia I i lied I y endorsing 
this home training, and recommending 

it to men whom they want Ed See make 
good in Radio work. 

So i F you area mbitroui — if you are mak lug 
a cent Jess than S 7 5 a week — investigate. 


The great Radio industry, because of 
its amazingly rapid growth, is today 
badly in need of hundreds of '’trained" 
men !□ fill its more responsible jobs in 
Radio, Talking Pictures | and Television 
work. 

To qualify for these jobs men must 
know Radio as they know their A B Cs. 

They must know the theory as we IT as 
(he practice, and be able to tenth other 
men some of the things they know. 

To sjch men the great Radio industry 
offersa wonderful opportunity for steady 
work a! exceptionally good pay, hpw, 
and early advancement to still better 
jobs as a future. It it, in Fact, ihe chance 
of a life-time for ambitious men. 

but first these men must be trained, for 
no ordinary knowledge of Radio will do. 

The Radio Industry, itself, has no time 
tn train these men. It is gmwing so fait, 
and changing SO fast, that its manufac- 
turers an e jabbers have all Ehey can do 
to keep vp with the trend of the timet, 
by innroving their methods of manufac- 
ture and distribution, 

So the training of men far these jobs has become Ihe 
task of the Radio and Television institute, of Chicago, 

As Few men can afford to quit (heir work and get this 
Training at some University or Technical School, the 
Radio and. Television Institute has been organized to 
train such men at home— no matter where they I ive — > 


Find out for yourself alF about this amazingly easy 
Course of home-training, and also all about the won- 
derful opportunities for "trained" men in this, the 
worl d h sf astest growing i ndustry. Everything is f uDly ex- 
plained in the Radio and Television I njtituteV’OppDi- 
tunjty" book, Send today for your copy. It's free. 



RADIO AND TELEVISION INSTITUTE, Dept. 14 2130 Lawrence Ave., CNcaso 

Without obligation of any kind please send me a copy of the Radio Opportunity Book, lam interested 
in your home-training and the opportunities, you say exist in the great held, of Radio, for "trained" men. 


NAME 


ADDRESS 



to hi 


nal 
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Classified S4 . dye rtiseni ents 

WORLDS BEST WANT AD MEDIUM 

AdvercLscjrjcr.ts in this see lion, JJ cents' per word, cash, tr.se rsicn, iriinimuEn ]{ •vi v JTC! . payable- in advance 
To bti ■n*'t>le-il ii-MplCr fu'OTtr (■fubS'iliC'atsv'n in Mny pjtiiHh cojiy EbouSii bt in tjr (iflUn March LSdi 


AV V t Fl T lS.1 N f. AGENCIES 

d llVhlttltO- — -I I JTk. JLiii; huinlih j.rWS-i 
keif.-rh, 1-1 nsjdO- 1I3.UU. kfn-f Ik-Ill fur ■. M- 
faEnLng htl|i. salesmen. nr buslnr-.-: «nnr- 
l-'iltlei. | • . f . . | : i i : < 1 1 ■ 1 1 ■ I.IJCO IxsL [lujnifi 
tyfjjles, sup il.-iirilrr •*. i rhl ii-> wuliLii .If 3 . 
Liailicijt ILiLfc, L ' f f ji~LiCl I ■ I F- . J l>' lVpifc 

Aehct. -Prtiat JinrUitia ItIJe.. Chkaao. 
LiriT in.i aiJitrstPinE. I^furn- Fiuickij ii 

feline. i-:i|Hir 1 inrt LiiiH-reiiir!,' >'tw etisy 
ulan. lin Int Inviti areiL IkirtJrdl 
OIJ fiiel jkillrilliz^l vrllipll. bk-dil IniiiiL unil JlI- 
Jrt-i Nr inJtresLI iik free In** Ini,- l- , *Ef- 
1 1 . 1 - I:- ft-IIC-lL ur Adi PI titling, LN|J[. J-UI, 

il'I'll MlilhlyaPL f7T.h-H.-1. _ 

M(i;ii Sm-UL — L'lJvhltlM I'Jrtlll-VIlirnfS 
plifnl X 1 1 1 1 hi L ■> 1 1 1 m i .■> b-'. X'ib |i:i> 

■ate '..ni v. iNi« ([naps, i-i filmed. pilnrlfe. 
Tl t 111 a lint ImF.I Iumi .. l'.MII|il.r , l|-M:ili:ilti J. . 

4- XV. Hrla. CuTflkfU. H. j. 

I-IlEI. Ai-ii .1 .', I I III i : . L! III ■; i 1 
at IIMKI ". Em Jliik'i i' rh;. I III lip:. Uril rails. 
K. Jl. link tibertlilnn Aueim. Uu H. 
iJrlTlmrii. L : 1 1 1 1 -U - ■ ■ . 

Tl M H r: 1 1 u 1 1 Li Id miiiUlnx fsir F -1 t Li 1 1 ... L-: L u 

dish 1W 'utl 1 :*B. t’lnrente A. tt'Hrlcn. 

ILi 4 i -.iti r| J r .itr;il Al Imimy, Wa li liLatOn, 

D. O , 

.UJ-f KHTESI-i — >iewj!pi|iH>. 
bln; imp. Marlin, Sflilt tVpsi f:jnl A** 
jfpfc , 

AliTItllinJ 1 ^. Jrrh iIHutdi ■* niKHHiLliiap, 
Ekurn fapfUOk Il'.MLI. LLsti TtL-v. ] l eiilU:ll 

KmaJkul. iJc- T line bra. .Iifiituraj. 

lltiVjiER Jidrrrl |hln..r pfL -ht i-aEuhig? A, u 
rtuTEX. IT- jriiB in MiMinws. The IiieeA 
r. nBlili-J aitFUi-jr In iJh wiipIJ Ankrum 
AUrerlLeltiE Afcnc?. 11H1 Jfg Li-'allp He.. 
S'li Iran 11 . E I 

L-- 1" 1 1 I ’-I.. I. ■. :■■! . : • i-i in: 

lints ini Kl. TA'-suiTs I'Louihr Merxjnas. 
Arlanth City, IT. J. 

tJj TKItTiitl-] In ruEMl wifiTin- I. mi 
frrr .'iLijer .tKi-'iiry, alia IbuPlfuEii, L. 
I.iiul-F. ifn. 


A I.TE1 MOBILES 


'J I .',1 1 . I'm :y ill j..aj' 1 -i Ink Inr liatcHEp. h-iu 

laid l;:h iin I j:.si -L'larenib A. eHEjItii. 
Ml-KL.pfTlI I'liVlll AtkirilHJ. Wlih|lixl« 1 r 
]>. c:. 


AUTO SUPPLIES 


I. Ltit ITItll* Am >al&T!llK, C' ft , pturllirLi. 

E'rln'lpif (krlrtc wdilLnK. H(|iEC!tnliitbt!-i. 
J La till ubi hi-i WaBPls li.t-d. IlurJUtrL 
>lfy._ I'm. . (Jls-Nlalr. i.'ullf. 

II. t htS.E CNtl Et.1 lit Ml Et'I'L .-.--TI-.-JC ll 111111- 

I'Tti.vc, i. i.Alleijf dmtveri. tf-L I ■ tj> - 1 1 e . n.r 
rii-tliit*. frms. TrJnl. XH rlle hrn'e Autu- 
unl| ih Jt^r 1 l lv , ]hn JII1I. Tnip , [I 

Slirl'l anil rln.LE i n-il r:i|n- f"r 

■ t* , lir I A Jaii •. irl!lL-i. Hml H 'Si 

I' T Mlnlilt. II. A Ii. Alla. C*. . J iillll' I'L 
It"**. 

ILMlI.UC.if: Ni ilIiI.ui IllHhl I'jELl l if ■ . lllj 
fiW*UM*' DUfOt JT.uU. .tniiini'lAjtr, ctltsii- 

bus . Clih. 

CA ItlU' It hTTUIL JnNrnatlm n «rln 

■ rri Si n nun mdi I . I In- Siiuml in hIilt-LiI 

4-nl llUBt'l' E SUE'l'k'IMIIC I che l-lllinns JUKe 
Alien r: 1 1 1 y r I-.- ; -p 1 1 1:. Ill ,i.i wlElt furry ."Bhy 
si inrhllrrL-r lllii }ji.cra. J IQ II lilpl Pul ium. 
E'lha 13 ^L-nl r. «. Lk II fi« DEEfcr. I^y- 
iilar JlsihnnSis I'resi. Hncni tui:, Iki* ti, 
Mill t rio- M. , Sllinraitu, 111. 

i'lililijirril ’I'Jl in.E nirhlir nUliu 'iryn, 
pEi*rk, lir:i - - rCr^rr jiiiii liiildb'L il iI I i i _^! ^U-i - 
ilU-lljr ur liiilHilllvrV. C^iul.allLtr i 'I noL Lf> 
l.iinhb: hint ran fl -iu |irr*pilil lian- 

i.i ' ii it.. .1 in j: i j:. 

H A|3| AVeIIeH : All iIl.i:IiiiI iiimLiv :< L 

lhhnlp.a>. fl 113 hairtil HftS.,1 Nl pTlie -. 

Piiiti- iiiihr. iiiDtkr. lnile|iiKs.1tnt Ru'liui..-- 

rd. Lilt Pa. WHi'Bih. Mill " ep. 

*sl-!XO .Aulih iu i ‘ • L'l-lii’r. 1 1 1 1 1 .-S: rut. 

en*. EniUjIuri. irhikl ■:. afiteraturi nrini- 
ri'nu, OinkeMaldX I'fr'V [7-cdS | u 1 1 1 4D" 
dir. JJriehrmnn. ISCHJ4 Alain s<l . 

I nl fnSn. 


FOR ADVERTISERS 


•lilt P. ICTMUAM : Ad tVnr.1-, ;.!■ 

j.Ich'- ntk ‘1 tlitt-r Insert Easis, ! I . M. Imh 
illsn-iiT. 3 mmiLhs fn.ld: eraE J+I.UD. 71 1 1]- 
Inir ]tiirr:iii l.nninldlr I'llir 

! ILII!. . 1 1 1 1 i tl :.l !■:,!■. -in:. n' ! 

iliw r ilmrr. 8V. .trciis. r nlror t'kv. I'nlLT. 

AiivKifriai; r.t triLtEinc-:. «ui tmi n 

llffllih RiTI'Jtf-sSf I III- wur.l: il IIP Inch IAhL 
trrp III am KI.-i£ Cn. , It. I *7JJ", V, i lull nn- 

emii . Delia ware. 

Allf KJLT.Epi#: In UiU (hiinLry tun'ii rulin' 
I'nilKTi UH rtnrils. t] EL List! hit. AIL eLlks. 

Iitiii tr, Harlfnril jH'la.. i liirnsHn . 

LAYDl/TM far tikerl Mle Ii i usEihl 
cf Tim lntTHji siiHKnilms useil in 

nu^tixLiirn , M inS 1 1 1 1 1 L' ■ , I.4h4lIl-Ih, InliA/Ph 

liPituL-litii. |i.nvMlCi-li ml |klhL(EA tVIII 
n-H 1 1 IniiiiensL- ainfAiF.i r lime nr ane aiken 
i Is Inn ma'i. Deiieered I t s^eijr ih>ir u. U lb 

PSiniiti pay [in . 1 1 , a r. $;i jr n | piiilLXf I'nri- 
nlar Xlrehanles I'rM. Itn.in SU, StU hi. 
IPnlarlil Hi I'lilmrn 


SALES 

PRQMBTIBN 

ADvmriKi.vcr 

11 | E| 

-el 1 .1 n 1 L p 1 n ji 1 

11 1 Lie ISHhnlllg. 
lean. A'. 

Tliiimc 

1 ill ll.-.ll Ilf, V.,lct- 

f k F 0 II M AT 1 Oil. S fnv 

ice. cLKiH^eL 


S’lJ 7. h L 1 1 P7 N ' I' I U . 1 nTcnantlun Iff pi|li- 

E+rt. Jlull II I.lll. EhiiL-rieilnn puniii- 
iepet IK. It l.lnt ' - pi. PuImit. MlrhlEHn. 

ILK! iTj.1 1 ; a in'Miirtr hil mnnselur. sjunr- 
I 111 Ml leal (JMirrk MT 1 .S i.i s JTti. Jf 'leitimnl, 


I'HH PlmniLin In I'Iruhi. Hare viinalile 
llnse. Tlx- a-nlekril mrarp. nf lmittliu nil 
|mili|emt i- -.1 rnrl Icne Pur li r I II I r. r ynnr«i IP 
In Ik r-hipi ri|il*-l ttIMi ll tu r n- STaSuLPlil^. let 

Blnefillrttp Itself. Aimc wrlle- a iiLiMi t fur 
'"h'toimurr Ln Tlpiw'. ,r 1 'it rcwlnun tl.Sn 

and f»-jPmf , i' Tiiiinl'a r XTerlini Irp t'rHJ", ILi. i.i 

W2, 340 K S'lnl ■rtc- PC., rfclL-jiii, ILI. 


AUTO SERVICE EQUIPMENT 


K|"U«T.1>TIAI. IkiiflMS— Tfi'asseF‘fJ raw 
|iPi"el:«-s, lull If ry Hnirairn, If if tie inlarp. mr 
uitlirm. Tl-PIiii. Tliill. JVtiLi- lii il'i Ailin' 
n ■ : 1 1 1 1 * i' >i'ri|rr thin ill II. Tnrr lllilo 

tllHPlh ‘Jinr.liu: mi 1 1 il’ IjElu- It. tli 1 t"l- 
tf rml lrt£ uni tl ^Llill |U[. Kfllil Pte a r-ofiy 
■ T Mi . ium Jx iV-litrPh Ciiurse In viidil Llirn ■ 
Im, It Fl.f' >■’" I|u|i*ly 4 fie.ll'h'lf llhl'tery 
up flits iiiBti iiasl irl lilt luppa. i fnlh. I4J 

rljn*. HL-ae r. Li ]!■ . I -:.v .■■htiin.n [ir he 

fl.lQ unil eiiidII amnunl t-vitiiut- niitn slp- 
Hierv. PuiiuIit Ak-elianks hpii. JL-snu DJL! r 

yilll h: Usd!;| i III an.. riikn-Fir,. Jlf 

1 T'J rTh:i;.'c ■‘mrari'iv i.irtrerr'dinrHer. ell- 
rert In iii i fjilrtry ; I'suiniulif il : I I U Tfll.s| 
iiiiiiii r Mu Vet I' - mi 111 r ®J7 D*. Aihin'ia LSji r 
n.rniTiElwi. SMIwiehin. <>iii». 


HltTUITCTtLES. BICYCLES AND 

3UPPLrE& 


Ii t .Ii I L l.'T 1 1 1 1 1 ■= : 1 7 !■ I IM i 7 i e ! 1 1 1 1 i:i j y 

Tire*, awl tire* Id. 44. Sew riWhtidx If. 

iiVjrlnri Pip MHlIiiri yrlf |rF ilfils plnilanrs, 

- 113 1 IT"'. Aim : iMviiii.'ll. IlKS IV. 

I'nrks JS. fr(n#» (1, evlln'tpr f:i. saihlks tS. 
i halm IL. j]. Inanillt bun IH. hells Tp. wlxels 
f:'i. piili' i 4 ih tv:. 1 1 a yrjrs ts :.n, i.tr- 
hEjih a h.ec-1 |!.DD uas rariuPdr 12.14. Hive 
■■•■n ilnlMi prlepj. Old tel In u-e In V S 
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4- PI I . r.alilj i n I r Ii’ikIjT , T.|brr ln, S' '.-j ' <-j 
"nil lot (□ tT-prcrkl ippIlranLU. I'nUl Itr-.rKu 
Srtqmp Iji. , |!dl l'J r A ill I HSull'M, UAilHL 


OEl'llSi; riMih-u, Cillo|p, TfiTP* Urk-n- 

da. Ftmdli ftuLuu. rui AluELrifi Ilk, (IfrPU 
]C|i-rr CnJiaF. Aifrrja, EEiikllni IlEtfnuq, 
Syria. NyiskliniJ, rtr. In erne eiLTUtdlnary 
r-jihi'L ini ii.iii nrnt clnmut. Only hr, ulth 
rxrdk-nq ApiunmU VlhJna Stamp Ot. 

SJin p -hi-a -1 I: Ij SI:. Ill'll. I :i lr \ Y. 

FUu-.K! h.Hi-u- ii-ai iii.K|qi« itkinr pMmj:ii 
at yard r H i-u-|| I Ml 111 1 1 ^|itri u. Jr h 

-Ul'rn JliLlmi L* 1 1 1 1 ' n 1 3 1 1 Y jiinriikl. Ktiiil 2c 
ohiiiip Tnr priispcdhu. L : j 1 1 1 ■.- 1 1 .Rlaiup Cd-., 

3|ni i|iinl3d IlhlE. . ITIi^hi Til M 

SKWFOL'A l>Iul.Y3J See nr 5 llarJIinu 3 0c. 
Iirllrr fUik: aiiiiEncali bn ai'plhanci. UcLLsIa, 

Ti;:- II anil . K. . 1 1 : - :.-r. 4 a.1 |T. 

H-TAyil's— 3>||| Va'rbeLlHl AnidL. 3ErkE.lt, 
Ikru. L'iiIiu, IItIIl'cl. eIt., 3*i-j LiTi il irti-rnrO 
1'. S. Mil 1 . 1 1 ! " J liillni. Lvr, L.UI'i: IumriTi, 
l-v 4'. Sldamnn. M 1 1 C re UrSUtaulc. SL 

).iiula, Ha 

F1EILE3 — Frcpcti - t'ljiimla] iiarktt liflrluOh 
Enp Ckinttocii.!. 3 1 til'll'. «. ll4in.Li.T3, Tl'pb' 
tiixl)' nh-Eii j|.-prmpj armhianLi. Llrrsiln 

■ - <■ . L. I mi'-i . . _ 

L.wiu 3llMiJ3 V. d. uhi anil kip, U3c. 

IVnalhurli j. | - 1 1 1 1 ir i .1 I III in 

; ; > I a 133 t'FKH l-;^V |uc III nporm-Ll anpll- 
dBj'll 1 inly. }' 1 1 1 . Ll -L tl l.'.l fsj IlL bilikktL 
Hi iiSr< vMy Eiikinp <_"u _ Jje JJlilp.. Kanski 

i’lry. VE*. 

SlTj'liitV At!! AE Id. Iia>il ppIibE kpprrp- 
Alill SlT, il nil S'lli-I-. lMLirT-rtijr Till 
SlHtikd ■*! Tillius OdULn. U2U EiduLlitili 
Biiulti Ifil, 3iL-n* VnEh. 

IY33ULKSALK CkLllUE IDT dalRi: (< 

|n-lL.cr, Gni- ‘-Elian. I ’ . J l 1 .' 4In l. SLi-w Ynrk, 
21 Y-l |E | KT| KR ij hsj i L 1 1 u 1 1 1 1 M , 1 1.1 cqliLk 

I I ■ ■ f i : r...- i'll.. il"-i Ml 1 

IN ft- Nmum, Mfw Yiiftr Cl i p. M. V. . 

I n* 1 J 4 H.P |3 jephiI fiircJcn EtamH 3a. 

•Stiiui n i .'i--: I .'-tmi ( Tiiiil. 

i'JLEi; ] 4 N nurfrdm ttiih nijst annpn- 
ijk 1 Spy I -jf- puiiEpt. liiandEiis Rimnii 

SlL- p T 1 1 ij " s'-: i 4 i . ISa.M-1 ii III 

I'NlTlf'li RLiiti nampi -nlf an. anprdcil! 

FE:mii|i TT- i i " u , V F E ■■ 1 1 U 1 1 Ej lEj r ij hiiahiiry, 

' TM’hJU'ktiCST llnlr.Td 01111*3 12 r, Ou* 
: ■. -Si I . : ■ ■ 1 1 1 u>t e . J3ar><3j_ LEtfh. 

I. I. --I - I := -1 .-I ", 11 ." lr. I’M 

iwrlal tiL-t, If jmu tteILo fiir nur Oil pa.e« 
rrld*-lftE '■ r If. fa aiiif fnrfi Eli cianinp. 
2 . 0 M IUusipjeEltu anil tine aiiihm na ap- 
nc'Jl. iic -mpn atnmp . 03U-9 Olli* 
. H 1 I II -. M 

3tK:-- P Mill- 1 rill L|i|iriiiul 4 III .luiprlri 1-'. 
(h-THl.. ITT s- hiiih W| . I'hlli _|'a. 

|i>'LV •'■!. liiffridni narnrn; inrTMillnp 
■ farm r.Bli Ub I III ln.nl ir :uriiiul 3 I- C :i 1 1 1 1 1 _ 
1 + a 1 ri||p,|l. to tlnltr.f SIjIfi IrriEllp- Ijfur*. 
i i • 1 1 1 ! i . r 1 1 1 1 ’ r 1" ltd', eld. I enJ 3 0 Chinkill. A|i- 
prcrrili jr. | i |l ii--i rkliO pflrdlt'l -dnl u-llli 
Turk ij'Yr. CuEli-m Sni.ip C- kipiWF, IM.il- 
fisldr, 31 * 11 . 

Pll 1-3 ft ! *1 1 1 i .c lin, Harnixll 3i.<l:in-4 r. ri 1 1 

Trk rahdn In arer-iYil apC'llr*nLi. Inrloillne 
•ii- v«*idpt. fliuleyk Sruiiifi l'V, Cuiat 
li.i'-nl-. ;H. 3 i n a 

I -fs 3 -? j— ii’ 7 m r jib irut 41 . 1 1 :■ ly . KpT I 
C n-nJsnrB, fl"r Till, l‘hJ|nir r|c.Li|d. I'i. 

3EEG I'ulkslr .t |'Al kn AT MiiiTf I Inn Iw-rn- 
ty ill ihlTtEdnl ktllcr riili pLa-jpi 
4-XrELhkE Sikiii-4 mill jtiiiFiU nf n:.l l-rr: • at 
n-nr ]nr|if:|»j. fcr-4-nrE hurlm IflE EtCTEklp4 

nr :l City; I iH'S-Lh Iisiiii! Iuj. •IrilHKld; 

l- : riu ly tatLh s-rrr.ci: rnK<: rramparL; ri-5 
IT'Jlj -- ! : i i i i | : . ilvltlp riihlirr ; vh4nry rTnmniZ 
die. SfiiiJ r*T this 1S-'Tl]l Ire 'Blc I'nrAih-" 
pjihi-L kL Pure — IlkilEinO auBaplf, 4 Tii|t ]#t 
tn apmrdtil nnnUTpnlt. TY. A. RuirtJI, SA 
r. iiriih.ll liiiFtnn, Ilk"". 

OO-lSlCrB I3IUS-1 ixEihI Stimii Hi Hhi-ti |nj 
[■■■■ ilirturrnr pi in up if -STc li anikiiul r.|i- 
niftiinM. (KiI 4 SI i ■ :p ta., Una SJO, «ci*. 

|jr-l I III' r. 

PTAllrK ‘RrnE on - f'hr ril nr th% illi- 
■k Mill . Cl-. Tl ri-ir r l-cii'i irril. Hliiinry |l rp.,|| 

irtnmr. I'n, 


JIAItE COi NS 


F1EK>3 l'nllrrf RljSni hqSr rdnl TVlItl ritir 
nr'ldr nr IA. 0* nr 'iMEt-. Llthi> i-hui Pt., 
tYli nr i.ni .'in; Fp-eIt rnl Se; 2r JlruiinM Tor 
?,r XJt-Ukl So; Half hILim 3 Tm- y R|Jly r ]S- ; 
iTl'li LlPllaTl tl.10; 4-UWlHlll'VTLllVf tLalf 

ihillan an ulxl-Fil Ijnmlai (1.1.1: Jl.ljnf 

fl.-J'lr B'llerSm 00^: cT=:inr fl 10; Jl-r.r-.i- 
ft.*0: TTuEinrnl tl.lrt- LfXlnElcn (l.ltj 
SI III- llmiMIxIrl an-; 1 -j'll T- i n l.i (1 'S; flsp- 

jytn (1.0 m ; Scrqul 11 .20: Iknnlnxtan IE. 12; 
llan-jlr iirlnr 31 fl a nil nl-;| ruin Ikti , r" , 
lire; CHT, .1|mhnRrf. Q|:|j. 


rALlFGTYYlA Gnlil— TJmirl rr rrla:^ 27ft; 
(‘.i sin- mjdi in ivjikf mO fklil&f. ]Tm. 
3ii,n hud SSufu, ]!ip 7-315, Sn!t LahEi I'kh 
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POrULAB MECHANICS ADVERTISING SECTION 


OLD Monw wealed — Will li-ey ftlut On fay 
1551 ilLmt. t„ lllon., JU.Dp iur I91J LLlxlLv 
heed EiLcke-] L n >■ L IlufT* * Id). ItLr prcmLuins 
P*SM for ill rjTt eolrj SfM't ■l " 1 far P'nfe 

L’lLii ft! : I r r *i I 1 ;; ii|iiin 1 1 m 1 1 1 1 1 h I ll L Eli i -".i- 

isntkarilE 4 V'. . i'lr-:.; ]| . j~t. Wgrtk. To t 
Uj\ IJ Ancient Roinu win J Inna rrwp 
ISnLnt 11111 rslfpip: L(k. Gen, tl«t. Bft(f : SS1. 



" L All Uhl Ij.t X Ml'krI ruiiL OfflffrSeietk 
lira ME Cl Fi'hdfill '■ ijjllir r-'lLr l:'i:l i.iU- 

Jll- M. T\Ll. L. IIOI 545, GofJlT klnil- 

im. t v. i 

H .■ I . L :■ 4 1 1 L I M , l.irju fill] ffII lfl|f s-fLfljhil 0^ 
sains Inr ■ ci I . fren in i>j| lae-Lae* eo.Iv. Sinks.- 
Iur ‘E'l i lux urltra pa'il fra 1 rolr.'. (an ram*. 
Will lam ITriUrlrtL JfllA Tfamunt RLi ItM- 

ton. Mm. 

CDLDMEl.l 24c .Tlntel, Ffuiirc Mr nLak- 
e ". A dl'Torcnl rural in nrdas ami i at? hunt 
t*r. Lra4ar Whltf. ftos il. Wh* Kaf-Snn, 

llm. 

BA R-a 1I>'BI; 21.1 N.I Cr «5j (LDD; 2H. 
Er plcoei tL.»: ill rr.rpiRii culm Jl (hi 
l-sulur CTln; Rfrxe IrdnUnn. (i?> In. 

Bjirtn : nHrt Y1 !-■ . 

54'slJi.U VH Itf'-I Ouv,. Ti'IrC'l K-Siic- Inrca 
ranis PTfift la (Sit. tin nrli ; ifti.; in i«a, 
lot; IfO in IH3. IDr; 15 LD tn ]tin, *a ; 
pn-Asie cjclrs under tA. ft# opvr. IhMono- 

m I rn h im jfiirln Hlrlil 4 ! :s ■ ■ :irh lt -^L N 

4# 4IMJ H'-nlrus f4l il ilTi-rrnL *1 lltf Tud 
dUTerc-rA reins 15. -M. IM) m l-acl r-caer rn 
mins f [. ft*. Ann ■un'Frvni Carnifrur Wnr- 
JUIll 41 no. DM hIEITfmiiI, .hn I Ml TVir, 
lELIls ll.W. Claud 1'annaF- Ifo® 1*23. UsHi*. 



S C fit KITS E 4 4 f u I n -. 'OH- 1HU hi Iris 
jl.M. 4iililc'lian. IkHi nsi. Km-La-i. I'ltL-. ^>n, 
‘ N 1. 1 ■ - 1 1 . • I I -C I'll. '■ 'll' 1-1 ■ 

1 T I z” ! 1 1 - ■ -4 rarl| iitIi^i -jiiI -1 lluvlrz riF::hiCni'- 

i'ir. ibvti r.* r n it;iT ian. TEfijitwTp. nuiL 
“'n.ujFiiit’riA f:.H-i Hiiiirtfr ^rc, iitir I'ctp, 
K4lf(-ilrTSHiS lift, hr P I51K lhC. IllTCT 5* 

^ft^. IVillr. A-il, W lintrn m 

JiY JCcEuVn HiaEl. Si r f nr «J -I. irnrrr 

tl*Fi|ll<!ij poliu r«H surer'', ire fidslL nnil 
iini-'iMily InillEtln-i, fnr 4>na >lwllir. sn n- 
7 ■ ■ -.ion Cnlm Rnrlunir 542T >' :LLlncli±m, 

PE r.mclR 

IS HI PrBltBM 4Viii- i n-. IS illirrmit 
Sdr. tft rfirrrr— tl.-i lllslicfl. lies fill. 

A.-fih Ifzn'M I 'M 1| ■■ _ 

i-1 ID Sift* Karli napTI 15r "R mlm. 
MlTjT curn-- Ttlnalilp. ITnrn, nil ii|il rhrt:i;v 
Oft hwirit, St'ftil 10- op'ti Pot lllnrtrslfil 
+alft t*luc tort. lift. n'±iTap(etil nrln?'. 

Tiuv i Jill ;rlL Cnln nirhinKC. Tijm . 1 , 
Tif Unr, K T 

lEABrjAISlft lq njtnv 2 ". illfTiTrrJ! -TSfi? 

tftft ilIBWrmiL 11. H. Pflff llrt frtc. Trcjcr 
PCznift i“ l f’ l'lM fa. ■ 1.1 F-r-, 11 n p . 1 nil, 

CRT Pi-zrtr mil nlricnro In rollf'l-Lnc oM 
relil-. PCh'l I nr far Inrja 1 1 1 1 1 - 7 -rj 1 1^-7 1 mi'll 
sililif. Tan'll lif dil Ii^otiI leIeIi 1 e. Prnil 

JOT It TtlhL i> 3 'r. R, llm Mo-lil . :■,'!« I - - 

psilit, STfhl nm?. . IshM. Pori W#rth. 
TfT liHrafil II ■ r n Pn-in Fl-r”: In 1 ' IV 3. 

cvrail frV| nWr |"V If llal j Iii.ii.ir- ra"r"^;i7 

■t Inn Tn-lrr#. fi I A min irrl prlrr list Iftr. 
Timi-. Dtili, 155* 17H. ■Iiintlnptm. Wnl 

Vlrrin'i ^ 

]i a It K I'ftlirfl r^ni-pi and fnrrlrn min’, anr 
ma-lili anil ilrttS-irS tl!^ In'B.- n 4>nt ■ r->l 
E-ll-ftlCCTJO 10 r Affjl-n Vnacrllf, CnSETaibr 
ftnrffic' r-ViTiiin. 

[ 1 -riTfin RusoV. I.nrac <ce4. nr^-eem 

h-nmHi. i hrw-fpnl rt I i'A-t I aH.J lihr-znSn H ■ I , 
2AC. TTl-Irtrcn IlllOi Iftef ranln. J 1 ill! 

(irar-xr fiiftlri, C3r«l|iJh*il SFmnvIiEn. ^lr. 

CIVIL War rrrds 2 'r. Aiiiprlaj-n Fain 
Tp.li.ia lioijklnL 2.10. Fr-jnlE I _: a r 1 . THA-P 

45-lh B4.Hri r ISrookiyn, fi. V. 


C^MfRAS AR|5 PHOTO 1 SUPPLIES 


FILMS- Sipi-E-Innin!. Snoahl (rlhl nllar. 

Afir llpf Vn-lnh. min ilFTF-iiiiml St, prlnti !Ir 

rnrli. TrLil CilO ■:- --i I ii r -s ■:- 1 n rr - jn hin'l-oina 
fol'Ic-T a"E. (tramtihl sar-lra. Bai'-oka 
Thhlw FlhtiTiIni Col, 250 ItHL 4 m n m- 
ii-Sa. Fa. 


niiDTfi-Fi^isnrfirr .at imn-T. 
l-ihra-Uni:. I'anniLKa msUll. InifcriiHJnns, 
}|,!in f. nil, iil«i pa? I p if. rWwrift On. 
] 14174 WkSum. Priwlt. Mli-Ti. 

FKPO ll'xlrli Minina. ES-ftt" llr^; p, tilr- 
tura. {'a ran I a hr j.i nutnt r*j4|wi.| m D5. 

(ba Ohrlnlma^ F(nrtlnf.'' r 4 k nan- 
nrrl. Tnr.. 31 F. 1BIH W . >T 4 tt Turk- Tf. t. 

Tt^Ii 1 : I " □iinfi.-iTii Far -pilani : 

|iaCm 31A an,] ] 'ft. 41iani-r ,4 . 4ft'Rrlaa, 

■ftacintF-Tr'F Pet ml .Mtanwf. Wislilnstcn. 

tf. r 


lTli;i; — Uur IBS iiacn rnrapIcLt njcalnc 
ILeimk mu- CimnmF. Ka4iti. Loniap mil 
unnuilEi, ftardga anil Hlciiiu,L|r, at r 
•I I f T-i i • t airings. ETtTjEliirig guaEancrail 
jr>4 mild nn 3'i iiftyn tdkl. A I .r.rv KrnnUcJ 
IT JCCij J rc lli£ kjLLnlluil. i.' r ■ ■ t. i : 4,-^infra 

4,"a. . |hF|it. I'HllJ. S» ROU til W-iCiiiJh Alc., 
PhliM.SH. |ll. 

7 U I'll" I’ll lirRn I |T|= K |i IrUira ■.nl.iMnl, 
.Leu i±7. ISn, Tlirw for quartor, a-iln. 

K-fllU I'CiE rtgalho (Slml Mihy. Jililrrai 

IlariniT P«i:(n r.ih lt 2S1 ^nanrLIlai Cld[.. 
Pra AH nri I wn. 

H A ' *; )nu „ .-□man r llilrc Fi naa 
dulnlilo ii T lt-jF tilj ni.i^:iF.lra. pHnn-l-ni li-nr 
La inpha EHiitr plal srra urd arm iiinrity. 
AlEErlSHi I'll: :ii||r.i|:hj, 1M OamEio llnnsf.- 
ItiPl r-r-i It AlhS-: . 

KTThTi S|M|ira ° in "riiiriogTJtFQ/. J.«im 
qijIrUy er ft End. HiKin or lull lima, flur 
r'aa, DaMiinc Like Ie. KiirarNfita uhkil 

AlAtnsin K-rliri-rJ ij I J lii"iif;r.i|ih j, 

llEga. 5401, TAIL MkhlRin Ain.. Chlnxij. 


MOTION PlCTOREt AND SOUND 
E-dlUlPMEWT 


JE-45T Uutl UF!l Will HdJI fOStllfiLil ClM 
.IdihLcut, d ' i i i i . | i : I , l tinillii.it; nr !l|„lloll pla- 
luia p 1 1 l> I u m r . . | • 1 1 V rot ifea azijEirzr, $1 lift 
Vnl>a oT 4 he I'Umi, a r-imiilEca ilo«tEftitbin 
of iln 1 hi'F-F-n. iutd In milrLnq Mim.L ki-hIoii 
ptcLuira juic ftni Prlrp ppMpil'L tl.ftD. 
Hill lull PtrtUEC^ IVilli Snuiinl 111 Janai Uiri- 
ar _ p. -Iiiii hii.au rj-jmiueil irLih luriiHnaUiin 
On all uitni. U.H (MotpaltL Um llii. 
ydlApn.:i A",i. 3 ll$ lull-ip call hftt tMrj-ilftl 
In ■ - J 1 1 , lu E '[ k.ml 1 U I n ll . mnLl.cn J'l II- L u r L- 

mmmi. prniertrai JQ.J iddeihieIh. 4i: 
.ij.ipu. rim, Pfman, <at<nnanT, f[ntL-«i 
I'lrtucr IlfiJbiiirltF., LT9 1V«ic llmltiid 
4*1 ■■ llli lra r- 1 |El nn|l. 


E E .2-741 FDH Drlillnfl pln.ihaOli- .:l,-3rj. 
Cur salts UrmrlnianL Mtil tnlnzvn □nLimr'.. 
41x4 iinri- tnr iii-v-e mount. IVt tc. tea, 
npIE-lghs j*il aulHnlt tu ituilin sl-irlai ror 
lulls :■ 1 1 0 1 1 L .III I nikilis likLuri-. Pmlr-s ln- 
nlfil Ip tho iHdrt or mol Ian filctan lii.luj. 
4 fv Tit Ter™*- ;.ri, iii-ii-ii iniiulraiiiaiil j. Ks- 

tiiillshed IOLT. Put h idler, L'nlnml 

Srrnorla OnriMnjr. SQd Meyra RMlc.. W«t- 
*fn ,r, -fS Sifzti A' lpla, ]]'nj Irn-gnil. H'allT. 

T 4 1,151 K Aftil natJa II 1 1 III, 1 1 I-I : :irr rlmn- 

In sfi (OF heu ShOFB S-lniy Nlc.i, JilnLp, fir, 
T'iriupx iaini rin Trrllo tint Elut ft Tin sliirit 
i >'- 1 pall far jau. 45ns wriifr (V.M. i ra- 
fr IytiI Jft.onn. SVo- Voth hast ■■ ir'lrL. 
Ll'l lla nn, -i Enr (n-r iniiklFt fell htaj 4 rL 1 1 j j |-| , 
tlEFI — Il'IMT Tn WtEI* Fur Ehd Talkies! 
lal CATjUtv Oimpiiu-j BnLle P, lira p-hjml- 
'j.-iy. P'rii Tort 


I’EtFIK — (Iur 29ft pqna comptrta t.AjIoi 
Il’tlftE ft.'iV ISlOLl'ilL filrLilnj mmais s. | , • n -. i - -. 
pnd pn-HBiElae rarcTn-j ISil llCWHStlr al 
a- ii - hlaf 1 . 1 ■ ! ■■ sLiIniiL TA n r.l “ I " I : - z diiurdll 
lard end mill on lap ilayi iiT.il Minny 

irfuinli- I 1 1 1 ST '.iHsArif. I’rnraai Chiimtj 
I’ a.. ]iaf.| pa[ IE, 250 flauth Wilifih ,tv r - . 
Cft.laiS' 1 . Tilt 

FBTIE 1 ICiTilurT iirt kamarkhii'-F naar 
Khiii-ii Amp-trur MotIo Oirllll. T-as Tj-c- 
man Ulra. 4VM.L [hs nn L n( liiihlnp II! ins sna- 
fnnrih. Apml ftir im n*cw mil 44<]l Inronni' 
linn II j.- -i r r : I E ninmtiV. L"f VV r-'. L 

AlailLsnn st.. ChfEPEO. iirirrals. 


H>K1 FOOT Rails DVtIHI f.lm fS *>, All 
I nr.-!-:, -3 rl-uins $1. CoUinlKD SthFlfF. 10H 
fact r lt Is wllil aulhsifa Jiia^-ln JA. inn fart 
Iftmm -rrafiailv t!L 3^iut hiiaa pn>Jaaran 
fill Idninp l-.nur proiarl^ T[fi. 1*. fTO 
Sl.Ls. Tliruira iripdlRir/SnC COm IIiji fill I . 
r |pi l nr. 1 t I, rKhlo. 

III II. T H MU.. I- hl'. '-l ,i !■=' . ll ... 
F ■-» r I. . ■ | 1 Fl lniH A! Is'lll Js-svr, f ,, n. 
l' Ulil.i.i .1.1.! ■ Mr" - u>. - . 3 1 f-“ Ml" 

iiEairii|M. Vimrliin'! Fliirarn Fllni 3-»pa|r*T. 

1E"»1 y. Hi- KEeIie JUr. ?-n 1 ‘n I. F! i 

IFRA.’il.h y il. 2 .‘i. tVattMIii il.TI as (- 
lirr-i |A Tniill FlJm. Tin* OS. fi. 

Rilhfrriinl. fL_ J. 

it-lmm OOJJPLItTB Rial li.ftrir^h’d 
Sunk. Ahu ]Sna, List mil swiod ftrtpi 
OfrA "RilllMJ’pl'la T"p ,r f ft. 10. It Jniirzs, 

"#i ^im^ ap- S| „ smrndln I^nr !. 

TIMS-; rnpnts |n mplrin? Tor natEnis Pec 
I'Cli -. I5H nnil IDS. fla-if urn .1 (F'lErMr 
(lacl-iteoail 1 ’ilant Artarnar r ITi-fhlhfum, 
Tf _ 

H i K 3lnn.i5rril Eix-L p.leLi-rii ml lllnif l-Fr 311 m . 
l’lEliaeriuni An-1 *-hai : iL tliiaa Mali so. 

Pf-o Mil MLlEnn ilrnilalrricFT. 3SH. Av* ll.. 

Has- .Tin a S. J 

in MS '(.-- "Tf n.r.-l ■ $1 

P*-ld. Tin tar dlrort, l"!-oLi-irL RtaLthjiiip- 
lon, Miia. 


S.itk limey. Ml. It aomarss, |j-j. 
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ronins Li siu/a- luimlniip values 

biil-ii 1 *. llm- pk.li 1 !- fill)- inn- Eivi U Mil Hrnr>" 
tlirt-e. ILtinDi i-i ill ■■ jiuJ iltiHi u Ilv >: a h-i- 1 3 - 
■ H?te tinn -fi .- ■■ : ry I' :.li l,' »i:nnrr In IU 1 I- 
1*1 Ui i ■ -III ur. l I. |l . = 1 1 - ■ 1=vr i 'i r 1 1 L- I - 1 , 1 

Mill. AMnit n k |,- f . + ,.„ HhW, -v.r.. 

V i k 

I II- , I*- 

mu]A, Sir eol:i. Baelue, JCu Dll, TiDcjStM, 
PJjlE : . r. i*|,*-:j_ _ 

' “Xp'fAM.ll li rinoFac iuftl; finiitii kink. 

Si.I .ftA i.-I. Mrl-rlll. frmrimt, ik ijiiIII* S: i.-.l.l..' 
rtfA If ItAThitA. Rpiepia t'4, HO IhIbE 

Turk r- ni Li t*, nikm. 

.lOFSKIP — 31m, iranm, priillk. Mil* 

|ptl BM-;Un Ikrpiliii r* i : n Ijvp >u<l J Cfir' , IL l| f-E 
J i ll ■:! In r rLri’Jk-- UTlEi- 1 'iiIl-. U- v. Im ' i- 
Slli- pteb-Al. Ml lilt \ivillv Cu . "Oil Mfcrt 

2£-iM'_ ••• Vw V'.rk \ T 

i "M rr-.lll i— i :j. si- -sj.ics. iv«M' iu-1 

>-ll--.lrx rl-illi kl-.-rrylniily liny* U-i -i;-li: 

rtf*. TJifIClAttl. D31T QmiuaL 4, Kun-kd 

P'lrv. H i. 

■ ■ !M I^M i: ! P.ini l.L-iii-r: miy..-T ,-in 

imL t» iLm v-T-^duin. <1 u AT-tcl fr-t ti nrrfr 

l.i-r.i-li I i - 1 1 mil 1 -i. Knm mini- -Irlmmil 

Fr« p i nfii bp tnm tt*r- 31 <l±]lia iaiiae 

i>. i:ih. 1> Xiitth Cl Art. i-Mroim. 

HEPL.tTB Ucipij mAnrufl' luttmoliIlD 

|,?r|s. r, Mil ler- , bill- rr. l„ 

■iHidni, (otli, df. r -nil'll m pElftki 
like nnr. lift U-lign-TWr HLfti. Puri- 
iJntr di meaForrl il.M lull ^IaIa. Fnl- 
;i:.i I :•<: I | i.ni1n:i rni.rii,|-ri -'l igmils 

ITWlrfl. L'EjrL A, V*K:ill-i'l JH- Ml-. Ph HA- 
MM n|||A. 

Slt'i'Ki'ii li ilk gw rii- 1 '-* 1 1 ■ i-l.ika 
(■will SIMir-fllf, r-r :-:!:.*■. |i-nir. --.r I'. - pin: 

1 :vr II. T - HljM'Yl. . IVl - lii:iL*l vii IP l\__ 

TtlQ llmt; Alt lrlNox pMiIpl lln. di- 

lii r. ---v.. pd-^iij-, li-lts. E'l-f'i- ' ■' 1 1 Ml * I 

uiMii iini tklnnnio. ■’ -tt.i'K : -j. :■ ,-nl 
in M's | riv-.uil:- 1 1 - lit T'tt I *: ! Ir-nre 

^l -n.l IT . J li.-ul. fi. Ill It-ilk 

J Irt * |n Jts. . ' liiiuk". 

nn HtHa! TThr dliH't 1 AM (fcli hrw, 
LTu-lht.v'i In-e Kort mfl Hlln Rwiini lelta 
i -i-.? Mp-'.-i i\ r|-.- inr rrif -nnii :r i Tirl--.i-_ 
^ lv --irEi Z- 1 Ymk 

.lflKA'l'K 111 l-i > AlirrO mikliiL nL|t| 

hit Lltii- i-r I:' k lies iiierlaRlfP. iteiAufkit Ie 

pit III.- ifanMna- |.I--||||*. tVsSlr l->- 

•Ij, f- : in i iii. r. ^ii-ii riitir fi'-- asi 
hr I"., 1 ', t if v '■ 


YftKH TiT: :---. Pllfr* mS’strtT mri-l nul- 
IpUnir flath. >KiT*.fJ tj hahI Amjiekfcji- 

■ Srp.l f r Ti-ty si.'- i'1'P- Uiuml:. 

ih nn _ 

tlt'JIlT.hS (JT ■ ■ I IMinur rlli-rs Mir 

lIHlKca. i i i : ■ ■ . lirnl ■■ i itr I. If .'-In Pri-.S- 

i-.-s li. r t; tv ■ l.l I,- >- . _4'v,|. a 

Y'BWf ('nn ■-■. r rnnkl-ini m-j.-i • ■ rUrti. 
TV-Ill ■ -T|ir: ■ i j -■ I>i1rt rriii-r* Frn-j 

DREOll Pimpli 25 .liLmiih HI-. H'n.. JJut 

I'?c. fteh I'll*. TU. 

LAIU1K IrwpfneT of nevltlim «(tUr> fi* 
fluilw fisnn- v inH tn-i-ilv nr-A- |i-n|Kdc|r Inn. 
13fpHB|Atj| ^fiuAhi], So i-omndllOOtk Vn 
UlilFlAQ. JHE^Uhlilllfl. 1ft nuunri, DDi 

hr ^ '^jv_ ’ti'ir v 1 1 

IVTt-VT lli.'rrjl.TIC illI' iT:!,-|,| '"f llAlls" |r k. 

i vi I rr,| ]ian>!-«ni»; nnji iilnn *t< •' 

Ihn Lr*ntk u|n>mi|fl IpyI*tt Ip- pklni eMiJ- 

Ih-hIj f tiujiimpf ; -grrot fw ::ur Itv fur huft* 

In lu ltd la kvlMPi: idHip-lD lln. Hlnr 
Pwiturli f io. L l-il H fa . Tinr. flhlmEa 
FnE»-PL , -1*Tf mAU Fildfiua'p. xa ml 

'•■lie Ml! I.jr-" inUl ■■. |rf*- TMIs JH | Erninrv 
I : |.| '.P..I - K- 1,.- I.-UD, I lif, iiVt-L ,4 . v- 

I ■ II I TPS . I "Il I- liRli 

kKUp viftnATidiif "Itkiii 1» iUttp. flit 
14i22 r nd Mr. if 111 IUrJt.4*. PITH ±M] a n 
Irn. Nillrfnl FOrn STPlttn. W. Lnoh. iln . 

A(13?(T1* — Trwn* rm mil mihui EBmr 
T^lll (rutltft ^All A PTHrlf |#lHi-E l-iKlnrs- S-rml 
tjjftpy fur [HK-ltel.pliie trl aL «uIIH. The YIapk 

■ •T.I- 1 P-.T i in ? Mi. I tlflr . rii -uc«HT. N. Y 

WI.FfiD a U'BLJK. STriiilnp pld I a I - 
ten hr rinft te(aQwea, FiM|y iiviiili-4. 

FPri uoatiIai. iniHil nfr-rr t» infill 
scf-.ms Mel ill In l.i-her h . HIN-B Nnrtli 
f;i4rk.Jt!|, irr. _ 

IM & Ylnnrr mil (liL nltp, ErtW AMWE- 
null! I- Il :l I- lnr '.h fit n V ii e£hireA 
" "■!!: iftflfct ’1 IT. Ttll nj hn l flillv . ..;v. 
iVr|l.r. Ten HJTl Ir-^hr* nn-l iTff -.imiilAc, 

l nn Tli-jr tip.-: I'n. TU-iit. 4£l, EijhT 

IIhipf. X. J- 

3-1 YKH E Jm li.nl f ■ ! ■:- 1 m l i n j t ri n-j antniurje 
par.i- i f/.r f--ps %%[ i?ni $] 
ILipl-1 IlfM. 27'T hhVIU Am.. ElA.LliA, 
\ V. 
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POPULAR MECHANICS ADVERTISING SECTION 


TILES Alberti 'einent may jh-c- you thou- 
Hmli Bt dJllHra. |e .mu urJtt iminedlji fly 
lot nr "i;.T«-W[ttHdnir" IILrnluK Jnjrtdla- 
lji[ K uurmiLn:d ' InEiiidldS.: ■- d ■ 1 1 . 1 ■ I ■? cr.l.S.1 

FTXeBieS. 1 1 1 1 ■ n f 1 . i H I n.j [ n T 1 1 Bl lu LI 1 1 H h'lif 

I-? iii.kr Lb* irDrliL'i HM-nlljnr in«- 

[tilLEe*. Ail ILnei- ejiadnnE mail. FeiiHli 
I tafiMna*! than la jour bo me. T"r« nr 

DlTTCCs Ml hi the S 7 "J- mint/ Tnu’E -3 ETfLltleii 

[«. Dr. Lli«B>» Miller. tlwmifL. Timin, 

Fli 

GHE-VTl'-AT Hj|i C HjrLiinSL>r ; s^rrreL pnpail, 
||u I iijJUl iniiiLLnualty nirlns IwfLwps in 
rour efolt ndlllt lIpwWIMldi l-.lmlrn., 

h-TPFlir -.. lHTHUa. 4 , tbJIiie.. -dUPEEift. IdLly FUfeT" 

IHIvfil. !\pu itiCnIiib, ill mt pike*. nn ilti- 
pdiiit eii IkitliH ii Li ■■ MAke if Iilih i< :;m 
CM r rcnL jii-l «Evr*T. VL'riLf trolly. Win? Grip- 
J'-anlli re JJrualt Uhi« 4 L HpmI LIlIi H.l, 

JS/if Viifk, 

.■■ 0 | . M I 1 1 ■ i a i . 1 1 1 1 : .; it 'I: ILinimi'.. I 3 : : I ! -Ii 

frini ini'i jj wIDudiE Elm ui-t nr ] I ■ j u 1 . 1 . pjjte 
it nflfiliJ. .Lii.Til ■ ,11 11, sell J ilhc ' "IlllL 
Ilf 1.1 III iv In Ini. (ilia 

H '* 11 . , Ini- , j” Kll Jlllllll II Si. . 

SIaKIC Your htuilULtr. Hiopbiy uteenli 
yjin-.-'.l r. Toilet letkbei. nan. rnnrls If* 
rurnEih ener.LhLiiE. i-'i liable Imik fun 
^S lrril .'-I ii—.! I i - ]_Tlniml osdua, LBZifiW 

ESf-ii.:l. fl,liAijEiai*J. V* . 

’ll , 1 , JV [ r p j rr. I- : '.s r- In iillEu ftllL* [lam. 

refliyo.'rj, huEhrnco* Nitores. trSinlih liarSa, 

InSrEiiri rh:!inh'l n-ra [ Ii> 1 1 1 .. ii.clll'ij. 

npll PJ rf fine r* EBT* r r ' I - I r-r ■ > ftlm-hlrt 1 1 . J 1 

ar iiiiiiiiira:iurlii2 r. h"iar curls ina in Mi 
nmna-niHir.c i.n-iimp. ii"(il! r=rnl lull. 
1 ‘rra iiiniruliTs and p-rooTa dun Metil 
tn.. Ala. H. TJiraLUe. lit. 

Si l-L. Mtn'» : a r — nunJurfal iiruiii- 

(ILIon. .innf.yi. ra Kasi "HLh. IT. If. 


■IfiF.'STS: SI ■ ' |il nr liamr-. ini imrkcl -IcV 
praiKloes. Rinjplf ihcek u. 1th your rmia 

anil niliLrailr 2Sf, SEgmpInH ongAln Kmlilrm 
rliHli-!.. Eliwk fai'S. nimE pities. Hart Mite. 

!Ca>. Lleak 2, 305 fjrsraw Si.. Jt rspft b L] rv, 

Jp. T. 

iTHTTli.r 1‘n ii pimi|i. f mi. Till Irte I rl Irlir-. 
datrrliiEI anil PPrvLlltLcf. Wnnilpa+Iill? 
;t:ii'ii ? iiii.i LiOrra: Cp. f &Brt. SO. SL 

lAMil. JEn 

IT^.YVDJLI.’pCi Km*fu- h«tl« yaurdf If. 
Cr-rj-fnl.nlrVI L]h||; fnrnl ■: h r- !| . drill's 

Cki^iiLa. u'liIrlnlA.I "J o 1 1 c- ■ tifhard. PLtady 
•f|iLjtL-ri. fitei- aifar. 'riniini.- MnnuEKiLar^ 

l r T l"i:mnnny. ItiiII ■Tn r--.li<. Ln.J|nna, 

tfJKXT* — E’nn PPten*te5. nr'J-' Vnnrntrf 
hand, null Litla wwlald. Hnfrtjp l^ndiicia 
C‘p.. ll^ Ateurlften I kin*, ] ( i n i l-c fill. Mb. 

SkIA.' Autmaillr n|n|hK irf^hrr. Wuhas 
qulrftlv and EharnrcTiLy. \o rubhLny. Na 
flwIrLfLIr Hr 1 1 13' tP 75. fjlllTanlffi 

■WrJLt Kteairiia IL:-;, ilEV Ca,. 0001 Enright. 
St 1,ntlH. >lq 

jiUX Himti-ni i ra ainr^l liklnj Eliyv naiil. 
Tiler are linnml fn lie |n|prn-:lf,l ,1 plj-raif 
■un-juft* la rt-duEe |ii hllla tf* mib- 

nriltS'A H0 7f. araflt, PEaLUik Uni SyE, 

Kl T1 Jj i P£1 ClIlE- 

lilHl rniftl IHUElllH aur (akl llten. Iriitii 
«1 Mace irluilnws. iv||lp-i|1 fTiiFTlenrr S»rr- 
p:ri. rsckiMJiicd. H-f tVr-1 Tannurta, 

l. ' Ill ■] “: 

’ MtMTtnraEII wimi dicrlbuci-r far 

Harr ,d Pnrkri Hadlii. dr mil/ Jfl'. R k "3*ILa 
Itaelf Trrm muLe.' 1, Pteu IMS ere At. 

iPiiL-fp-ri Elfl'tla . .tkrna. n| 4 -., 

AdK^fs — KnsmTEdl plilf’. rla™. 

riuiiii'Li nlaies f I t. . rp^llsr laid n-tlh Luz* 
TiftJIa, Tlrteit Itnu.. TiVEiuhrim. Mjji. 

urrt tlenne fl|i|ihlii# ya"lfl IbIeS aTa ail 
laiii r::i-nhllni. JC-nied iNnn 1ml«y. Tfa ii. 
bfriarrl lirt-ilf'l 11.10 IWlIt prgrT JL.» 
Jnh rfre pj.rn|ilfi. “JLalrn pl X I a I "> tVlthr 

In 71 an. JE'arn n. Miw 

fll'll Lumlnnuj etarlAf nhil taraLiFMii 
3i Then-it p.:aciia 5hJnr hrlEIInnHi Ln Lina 
fjarh Sail an -first. ilmianacraLl'in. Writn 
jifip prl"*! W, CJ, HannaH fa., 2SJ3 &D. 

Olcifw, _ 

No fill LI limed 'llllnpc HraLr FKinll rhdlt 
far I'pilpTa! iSIdErltHTlan nine "lir m:ray; 
up la- tt litea frafly ar ihk. n* eiTali.il w 

r p|iai I riia-r neEiIeilr unpaid it™*' may l» 
lumr-l W* fnMiiph free samn^t- raw, tlrihaa 
uafl rrM inmnlrs- HiF ^laraert— narr repiH 
rnrlrn. 'EBt-lualTB tETTlInry. Aik ninj 1 . 
FedruE Fuce F-rinJ C!ci. r AMOT Artur. Chl- 
■teeH , 

Sfc'W Lint i /u-itr ETiTSilE'ij .Arpirtn. 
Fll-:- i| '-■■In/ :. in-." iti i-n 
la-rinr SlllUjIit. die. HleiMk Ilf peal' Hire 
IMS I'reflt. Supterhte C!a. r W'u, FiaCllmnrr. 
Mil. 

IMlJFftFlXrE.t FtfPtenwd -bridi jeltlai 111 * 
bat riKei- i : I t relnLrite ftj'i Ti rr. ItlE 

rri'flLi. CililPi Tree. Mlnilnn IFjriary F. 
jlOM IV Pt-ra. I.ai .trureLu. t'.iLLT. 


■ Illi' '■ 1 1 11 i:ijir-t ■ 111 ::n! !. jtm i i~. W.H. 
The dljiiinnd'i .n.y EuirinLEed rtciL u™i- 
e«E J ._-. i -■ 3 Lima, pLilr-llliu LfLlida Eire hE'arAQl 
■LdldllTif 1 1 T* ■ 1 1 a. '. , f-r DnrkW PklDPle f'llia Irei, 
Vi'r|i* -.'Pltt. lEeUrun il^ia ilm. r 'J?.i r l)(K. 
Pi!. Mupterey. Ciltf. 

" FatlSK "Fwhifk nr ni ; *y ainklr.t dta|iur- 
lunLLLti,'' jieVi' laSeia, tLcl ii I |'.jr... ni"nEi 

MIPklDE iri'rpLi : i I I ilhar iiri.i r lr.!'iiina. 

[..c. Jirait renuire KddJInt or util HL>. )iELI* 

■ ii kl K. lEa lirLli hi. a - Vink. 

u-I-Jll biucaa Sr iirujHJ bniuuiLi. S57 

l.airrr.p E'pnlnrti. AllilAf. X V. 

X In -:j STi:sn TTr ~iuT iv. ■: .'lukine 

iwrtllnte KlT-r pime nnrt numtwr plaiar. 
rkrrkiElniird ilini. ItlE tifik kaJ SjmpLli 
ftm K . I MImr r. -i 13. uy wiLtr. Ohln. 

■ p.i.'i'j'I.Li jpjsLiiri “iiiinnew no . kpnfdnfe. 

PEeilf- I'nUnillrrl niipnrl-nnlll. Mn raa- 
TuaaEng. ?-! ■ 1 1 1 .. r HubuiTd I'a-duiii. MTU 
hlgMI I 'ii IriE" 

L J llkr L'd MflJnllMn men ami wnnnhi. iTia 
IteEgteEL Lit! Df fahl'alO Il.'.Elllej. In. ITrte IfSTtal. 
Louppl prari'p. i;rli'k-paL inrrirn. fttluL fa? 

!tu2[ff ahairLnE dtet EM nmniy -inkeri. 

Ill lamia FkeJe Jf « r I rr [In., late., KKJiflUJ 

Liri , 'e j enil Jn,, Mretefclni. H. V. 

WJI Hlirl yin arLIhyit i il'vlnr Smii*. 
ejEruEia. iivrfiiMin., l II ct giiida. Piiaer l«rx t 
unn#te!jiir. l.'arniLLnn. LJ*., hii, flc. LnuL., 

lie. 

~ .'lUlJ'iTft— JlikE. ■ <t;llir p-n taaiT- Sfil 
Ml-ihIiEi .a paunted |:.ii:h r.j InsnanLlr 
nenaHni LlPkl In 111 Ijlnalla KiniMn 
djB fret. CallKtu X I f p . Up., nipt. 101, 
.Vmilerint, Ji. V. 


H IHH. GRADE EALEaMEN WANTEH 


XKW "EftilMu Cttelli” lulling I'Lai'i KU1E, 
iniui vau idioilnt pmnti mil nuinj imeil 

salt* u-ILIi Ararrlri'p trute'il prlpllnir I In*, 
t'l *’}■ iirnllL urL giit/ MkEaf, t24-p*gr 

rkiaLng ihaau.1 LOO] prLDLlDf aercMLllei fur 
■E™iy hilsEii — Alt* ISne of perpenil sLi- 
1 lonETT. plviwlit mini nrt iml kfalpiilai 
p 1 1 rfcf rii . rallmh'ifi aElrkur ayiEt^, iJictUa-r 
iHf loci, droiEtEt [iMi, ate. All vlatrmenli, 
lelierliejJp. TpI ILiafaili. enielniir-'.. ek nnw 
fuml-ihrat In ailalLe onit Ii hfanLirul riilnri — 
t. EKmtnJaui lellLag adMiuaga. Thaa-kri.li 
of (iiLj rurnSslied. E.mvc-at ;■ r i,: tj- 1llRhe:L 
eiokllLr u -"rh, itlp>n "r pl'ieljne Ri|ierl?nnj 
unhinrraaarr. T' I ■ Ja lilteoeiL firuflt' maker 
nf Lilli r>ar- ll'rLl*. ipiiili I’nr liL( nr-.V LD;!1 
outllr. Ji.je-Er JI.lnJr, Jjie., LkEpt. LIFJ. ■LTii - 
eLnppll. PAln-. 

M'.tLXThD — ^alfimen-Ueilers. htLILnte ei- 
fsfriiwe nimikTF -u rj, Lull mi le r*tljki.p |iEil|(lt 
pee-1 apn'''. Iff iuin»|v eierelhlnir — rT-i.iurif.. 
ip-japi ■ : 1 1 L I : I.-, .■ i ! r... anil ii:ri ini lUEha.Ii EllnC 
trL l'T; unit iioilne<9 mrvnliEfe. Pupwlnr 
M iulalnh -riuaUty, n-ld inla lil laheil iliaiaia ji:I, 
lain -.L ;irii guiFinLEe ar lai! .rjeilidi u 
no sile. niahei inlrk ipba. Oil a tnmr pmd 

[arm p»raa4aELk], all mill :,:ILf ad lieiL Ttluea. 
If yoi are irLIILnt t* nnprk Tle»a|jr -ettit ataj- 
f*f uwd nli lari I* fn ■ LaPieuiattHi tunr t* 
a! r.l I y>lOt M-a I'Utlr^ai nrltb «a|T fkPlI-Pl 
iv. T. Ilawlrlrt C6 ,l TNflt- D-R FPTkf Fr«- 

iLii, in. 

OKM'lMl — 'Priced La irll 10% 

r-nmml-dL-n. BuKII Willi It. VTIIllJi Au?- 
■ in. AEliml. Okla nude four tetlll, f-'iU 
hur. Cutlet-ini' fF;[i 00, thret luun uark. 
rjMJlit at ■ IVElte him. Ihery hiitiler Inis 
wllh Ke-tieLlr — Ike ni'iiulrm Xam border 
itl'-lav ttIi^i ehmitfiiile letters anU ppelen. 
fllMI rpT aLI ph.iec n-hnilnwa. Ali'l I'i'iaduied 
Naan IrltffJ. Flltf In UT ACL KafbEt. IfllT 
m*arr Tot enlv hlnAa, b;in lal SD-dlay 
■IrniiHiPlr.adar trial) "Ter. Ilinaiir Fr<» llirll 
f -L. <Vi art ?Ert. K irpan CliJ. TiEbtiaurL 

HAT,KaBDOER Dm UirtiilerNlljr ■Llrai-- 
lli* line i.r j-ah'diniks uiteiiltalrl liockx. rife 
rhenki, #u:.. EUi thn need of ilrlellnp nr 

ipllt [Ime men. All alnrn , fr.rl ' TleH. tl- 
tpew aim pra-enEti. CVimpurt TK^jet inmnlei 
rraa. Ck^r rietnnr I he I 3 “1 iv-iT-i fc lai | u I r>- 
riiEiit and aTk-Ifnry fair mail jaKrAr-LLoa. Eon 
releri. nn I liMilllT. limninEppluiit yil.t 
irnaklv. xerr m«l(hly Inimio iilen, TaaMAI 
Cjlt ^plerhtaik C(l, 1 Old r. jTI/nre. Kimai 
FLif. Mn. . 

HFE.I, SlKtiualPE — aaraire lielii — n-tAlklijl 

CiiMll .t ITielr tif h-t 1 — "lnfr e.nrk pIii'h-S. tlJ & ’ 
(o $1 0:1. ■RcLablSahed II^fC Ffttt -aellfn. 
flrwrtiJIj' for Uali trifle. TIEi mmiq l-Flona. 
fleoreo Merrllt Ehw Cea, OS OmiiC Broth, 
|nn, Mrra. 

‘jKTAV, .-:Lb.I Ilini IDPIlLnn' Jl'l la Ml ft 
flij fiiJuLly MCTied: ketnU jiri««1lftn IE”n In 
*1 nn* Pi il Frith r mii 14 t* n..l nn 

I MBiirnirn mnr( T 'T iiiit ( ':-H-|eiT furnTflilnr 

nirnf|*e-lU-pi 31 r.Tl tffll# Inifrlrain 1 [f-'"II[ 

rnrn.. MonftRer;. Mren Flfl*- Fprlncneil. 
IlL 


HAFtTTV Uuer. ai™ lire bltedi hill. 
■UHiiLoLeLr new eml di iftaciiL. iV'iiiibji r ul ■[!- 
LnttkpUii uft.nliy. Iiletl tLfleLLne. kturv 
L'UaJliepa Item 0 uresna.t- tlFJ Uizt -dkj caaj. 

Hemi fill- Ellin for aftlnple a ll. I il i f i-l i iai.1 IlHI. 

MiauFjei'iree:t l>l Mil Ualllr.E L'lHpinltn, IflP 
Ilf Pl j Mh SI reel. K ama na CLLJ.. AEIjMMIJL 
Or.O.IJLiO ABTLLT. ES winplautlu LaLi C'.'l'il y 
I Or. EV. J r .ii LitbLii Ch, 111 L UtelTariLU. 

ItJa 1[L'lll '.i. li iu'li, 

liLAUUH.tTK I'rlnllnr euult, JUeijna: 
iip -iirl n.rrl i|iivia.lLy ile JLi IftJ nOVElllfi eL 
htlf iiEjEt. C'nLiiOi lai'el. Ta-li«ira ifolhnty. 
JUr r niniiiaR inn, aidLellrtlL l.-ajart i''T.'x bll- 
O JefrulJ'. NurLliirtiltHL Stilt Jji't«aL. 

I'hkuat 

tALlliMUX — ,U laMl Japrw f*at«rr Billa 
nuiik'h l.i DO tall e'.pTj'n In.irp. Iktealer, 1 1 ' L I ■ L V. Il II 
Jiij — djtinjietley hnetc ifilit J'mllti rnm- 
inmi. Kliiipdep Tree. Fudtprn Cn,. SJ07 Jncta, 

run Jtl'.'d , Gbltlft _ 

l e I . I : ' >. O'l X I A fir It* C ft n 0 eft tilt S' — All 
On ora y Fmi, Ehem. L'liumiidtene. ctr,, pnliiL 
Iprtek Itn; oor liarli*. mati-j «tu gtliku 
jalre: U-jja! Ii/ whv ncohlUliLd Jit eoairta: 
Ili'Temineri: rtnirwlni: Industry ; pi»(j |uu, 
in.-'c-Hal, rliuatefi, pwa-ery. drug Mure ptm- 
| Ant. 100% lieajllr for Jl’-trll'dl’ere — an 1 f •nen 
Vino .’mill. lj i.r. . ] ■ a - |il . n lit', ilQii J'l'ft 191, 

Kjbi 'FtiU''lar*L till If, 

OXK 10,7'a UPler lllilly ni*ian $'l'0t ln*t- 
ly Itejm "r l [I nai ten. I tt pcjE i iiinnil (pj eyv. ,1 
llfnilmn Info l>et kll. ailn atlmuMftfi, 

ItECI. ’ll] oil .11 a ll ..-teal f Ii ii uten- 

M ,i,Xl'F,i,(.7T'i: a lEB," nr Oitti Ilk! leather 
fii'KHk '.v jr.lte a:lLfllll«l. .Vd mnerSewf Itlx 
peutltl. Free H'-re iintrlL Ma-'III K-rkSd Sirs. 

lift.. Ln ii[. 7 3. Chlnnteea Br^lla ViT, 

H.UdEFVIK^Nr* U*t jftILI** Una (f 
rounder dJaplny taedd-. He mJ l#o itaplfp 
muL nmelLLei Ja Irerae mleui dtemand neety- 
uhere. Quick rineirt*. t00% foe ynn end i*. 
Eotlers. Main te aid. -line, Xd ranaLr l neT^- 

i-.ai a . U renL Eoiiinmiy. FlHln. Ill 

jll Vlf'Awir JdJillfj' [Kjre kl|t. teliarkJiigj 
wleli wonilerful fetd* ll.-WI n'La nr lollejrEe*. 
1n(n% itrillc Paek ],il:niiil teles. HB11 Ollri'. 
Tk|at._S3fo_ W. t ^ aie. 

Stfl TO 123 1*1 IIt: IHnnest aelllni II nr Ilf 

Hfll't p|| |l.e VrradH |ire-fiil till ibteLjIrl-tifc. 

Amiriox TpluKa at IIL.V-. XI l.r.D. lltflV. 
f 10,071. Aljft eaEnrMt-a. sllrken. (ai*™lh 

aoj luva' ■lilts flforr-L ipaliiiil i >a Inn nil"!, 
in idi'Uaeea ] - 1 hr [-■ I Unnui. Frnn c>i1[Ll, 

Eqgt* nn» pAil aHllaa Hporlenne. '"Jim" 1 
Fcalit. ]|hi.. JUpt. ii. SS--.II Annlll Spaai-lilallg 

■Vef.. RT-. lnapn 

iv A XTItUX Cfflumy ialHnXn irllli ep.r. in 
ili'ir,jnatej[e fo[ liere (flaltt Menuinreurtt. 
Fleet nan yd. >'..i F.lct I’o,. Jl.iH Iffp 
Firnf I tulhl ln g. PiTtun. D* i|»- 

tVapXTpKltPiil, EnTenoJmi. i**n|k (Hey an- 
'.i'-nei mlnule. *»Ils "fi atnl'i ir *2.23. 
AtlTitllre trial (Her. Fquira djeiil. jti-'r 
teltemeep. Eicmlpdt hrakr ■C*e . ItriA C-2B 

Hli<t J j] ff ie y. h TT 

K tv jkpH - a ITS! y dUTei ftllL— FlIL iellLO| 
V-IPr nirr-liimlipr jIL ulLEftetLra fftlimef 
• :: ■: i. 100% rnmmlpalta Mr yute aatil deal P 
, rr Ailanriknl by rr.ilLr. -X.. rnpLIil n- 
iiuJeoJ. Vitslo-j tr&r. EVufjd'a Frukteia 
. 1 1 . . TJ'.'li. I }V k' ,■[ al r 3 1 Filniirair, laid 

III .u lid nnn-ILy- Men luLIJlnZ nil ri--ld|. 

ranti. hljhae slums, etc. Mike up 1? t L0 On 
.ii|Ly. Write- Hirer. Juju PEiub.u-i.i, dl 2 

] 1 1 '■ I ■ f 1 -' a t . j^nnl n. t'lhln. 

ALL, .1 1 r p ' 1 1 : . i a I a bUf iC Cil JeJ DfJl-e. 1 'ldT- 
Jn, aCr, Busdr reptet-l’ t bu Ict* |lTlreil 
SrPelll.T ||in-bfciiC-L JLlJlblll. I'TOllJf L?. 2 L 

1 Imlmi rLli KiTITl . I>n»h|yil , T'lrff Jat 

TliltlKTM.VH HIthL, liUalliLni ftdil pff- 
Mnnl. Ihtt ..im-LlLiEliai- bdPLnrae Pibitlnnary, 
reoijy I* ApriL final iipi(ia>.lEiftii M ]Lle 

w lrt dlstelrt assJ eten mjiuem. JlurOrye 
'TTrfrH.'RTii''faH'P . ]Lam t-'lp -'-:. T l.al*ald. fltili}. 
inTfli::- III 1-i.Klt Mewi Whirl irlhil ii'llFT. 

Jin mi iJtoru *e»ry iLill Reprst roinmlialun'. 
][.... r ar.ia.in llUTrvI J"»r'dan 7a£f n. (hi.. 

3o:iT-F f^ iiteleilFn.. iTh leiBO. 

lli.yi S'HtJH — Largest line — 

Hfolltelt nusllUf, Oaleteeaf flelUrry. pfo- 
: -Ill'll . ■ ■ i":i I I' r:.l Ii Jin' 

ttdiylflit tuts nery Imilneii. hunerSrrF-F 
uanewssarv. SwArurtlDns inct nut Hi ire*. 
WLllen* Cfr . DepL fl5S, EU* Qlailyi Am. 

a~k|na|im 


F(tnr. flificteCTB. rifte LnirlmUiig wndlnte 

aniirhlru. JlebSliantS TLi'ryTrhfff bnr" Piifon- 
dll iSilrlLne. lSlk ! 0 H*t maker. Feer- 
icn-heL nni 0 e. 1ip«Illty Ilf h- Do.. W-nl. 
LV. Tt lifolon. fTiln m 

StT.ltaMTX— IVondtECfOL sWIr'I-ne. -10 T- 
eemmlii-lnn p* lif dally. *elia *11 infw-Tirnta. 
HhbfcFE nnlflt rre*. Jlaelil T.ljmel I'rnaa. 313 
P-I. ITamlllun. IkWit. Zh-V Clllraaft- 
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Itffl Muhlm.- iLnlj li-klng .-.ill rl -.. I c r.' . 
ur-Jt retell, Jui. |'j nr. j-. LioJti, p -sL:i! il 
UDl[4fli]T. T-ElWTWLj. nrcgrkila. [II'U-l (Illl- 
ilrm'd I-Siis^uil-. Ihili'.l (tut. 1 1 ■ - 1 1 : 1 1 ■ 

«uttMiMry. Mmrhl Co.. S3-. -iHaa-as 

L I groin Alt.. i."tikk*k 

A 1 LV tiJlTJ^IKiJ I'm:. Ik ,i'| [j- 1.1 -r-..-ry 
Nurr, \ J 1 1 L k mil tuna ii I lull 

plan, Main at able lliw-. Frey pcvket dlIHe 
in tvjl soksme-n. I'IiL-iiej '.in Mill: (Jo., 1110 
■Ho. Cllnltl. ITnl rJan. 

Ik CIF. Urilit tnlOT rplafeflvn, Iiiimli- 
Iklft.l-:, I I MiIIjIK IllAtllEriMa |j Clidu - ^jUkkL'f 

afJtEd. big yamtl»km. Fee* outfit. L 1 n~ 
oiln Sljrf. I Eli St il'HI-:. UokiTO. IlEUt. 
It k- -hr I Ul> ;. i ut*. 

^TUlrt? -SfHfiTlEy — *il |i i^rri Enlmii khil 
litnk-liirnl IliUL f-'-.nt Hi illta lUIIV 
i-iv iJSO ■■'■■ r ,.- i. 1 v . L'"i'.’r rl'‘..rr>l 1 1 PJ'II Ln 

llin.' n.iiiLlM- 'iVtILm, P hi, .Tr :i ■ 1 1 a.ij 
PtaikU Hl. IUpt. Pll. JJYiliilt. Alull uhiu. 

HH-l.tXG J.llta ItJdiTj. fttdUEiruf VlblCd 
G--.ll- idlOrtlOKA lit II. 7.1 TTELh 21 lu-.i 1'E-irl 
nwkl-u-4 rm< Is i-mir -Eustcm-yn. f-iiiiA- 
htufl!. Iiivh T'rErliK-lj Cot. 230 ffwrlli Atp-. 

ihritt. a :ia. riikapiL 

ff-kLEHMIKM — ILa-numa ImlrptMiiliTi'k 1 .rwj] 
i.iuE tiuaEnen; eiryt lew-t unri£,yi:-itT r tell- 
Ini cur llfl.wti k*flUHiiii *ilh: *■"* irrd- 
iIit.I J *21 n.-k wti'Hi* ln-r^fl- ,— * |it lib j^prly. 

(KIiyI I : i ■: il r " ■ |hji3|ii.rl limtl-c. LEinri iikm J 
sltJilv lEy-ime [town rriitni.1:-. |±jil.4i'IH Ot- 
iig-llTil In.unnnr .le-T-irtment. rnRors.iL 
l-nllrj;, ll.'iii A. 7 L il i.itfniyrt Dkli , Ikru- 

irk, 3V._J. 

HULL IVHhJnfi ! (1711 n LM l! Lj- imuiiLj lialnl- 

td I306.UL4 -punrlib-iiril tliu Jiut-iuniyt 
ptir plan. Ku Immlaiynt [l7r ITIFOiip. 
Rctaiit klaillrdT Hurry! JEftft Salie. 4:12k 

1 1 3. i r 1 i vi r I I 1 h|r| ED. 

liur infii neilIii?* 311-31(1 
ililly m! I- 111 - Is ilsvw-j. .-iaYM-* ISylIeuij. Hit. 
m.i, sslh Hii*m.i.i ! _chlrpKi._ 

iHTAhTLLXL'r Nth | i ■ i i i r I i ( i i a r ■ I pljn Wr 

rnmlsh ^'CTVlhlT'E: Nd LEiF i^SLLMtIIE r-gr yuu 

ivr j-rpiE yuiliiBHirl Jlnllitn* Ifl d-Tlf --T .:ur|'! 
I'OI- iitnlUc I ['ii-t.li-a-.il mr-rthnniJ -»? r-- 
Euir-ihlc-: Pun tnmul^ilciii mi niivpii. 

■|Vrl |* nil Irk ,TJ Kmbr CD. IG1 V. hVujll- 
nipifll._CIh!plEIL 

*- 11-1200 A W'ETGG! ilJtTiulirE fnIJ JnEE-n 
Tit ’ i r >:■ irliiilmnE. Hinliy ni|ilii.-| [m.. 
iaiiinl«i, r.lliriiL rq-fi: Efl gcriEnl ikiiej. 
^rKBllk LEELE? (In., -JIlk-A Xnrlh Chirk 

i'll IrapiE 

W-ll-LKMKV— Knv Eflllni liir- EhEU 

Jnll[‘|E-TE. "in 1r itinliH l-tlim Kill-: call Ii-. up 
Hal rpji nnU mlcE. iKljk. 13r±| lit., GLlinn, 
Chk., 

i* Hl-I- t-SiKiiljrniT |TilT.-^n'-. -f- O.l i|[t 

'-•tnr RaEn 'i- tiT. Aii-mit. Xmy fi-Tl. 

hill I'nilll. nLldnN nnr r:»1 ji-eii 'rrwt 
rtl ElrtPt nlmlniTF. if[|1vii|[ ■■ SC f E r I if- 1^ e-. Foul' 

[■ltd. f 0biCill.iJi.14lJ, liU-'V «■[ 1'ui: E-lurm, 
Cll|t*Kt. 

r . I I nr- mu! aolii ai-rta- 
■nr|t| Is HurufiFi, Llr-> il.nai, PlLllU PtnMohla 
ETC. p; a C 1 1 ■ 1 1 h -r 1 1 lint TtpOiEE CitEVh-IIE-H. 

J.lLA-rOl : innii J - - l-asa M'rllu f-ir iii.|i Imliti. 

Koil , II lillfT l v r 'I C.\. HI.! I |!y*V- 11 ". 
lluM'ill. 1 1 1 1 1 : 
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1 1 Hr I - 1 . L !\ t. Mr nnr Ifcnr )lili|-i- In IIM31-T 
Jll-.'-IOctS nlm till a L Ll ■ ■ I |itO-|iL-rLL.i amt v.-n k 
I ■ - 1 r ■ ! . All lorrll-yv 1-nJfrniiLljml Kolti. 

Ir-r , 1ST S I'l'.-li.i-rt, Qlilrarr. 


HELP WAN TE ft 

sITkK ]JI; |m -nlL . i IEi c-tIjiE inlct-r.. Km- 
jlsr | .71 r-r.l r-ati—l-r-l linrrire-!. J-I.-j|k r r*+. 

'VpiT Mirror F1E3, Eiftlilor PpEln£d r 

}ln. 

t-T 1 1 7" i'lirr-. Inr :ilmil[ mimry ! 1 1 rev" ■ a 

WEXhlrrtuI 4 T[uh tunlLy In iroho (l r - iirnflL a 
ilar m hit iiu-al nr nret-Hikil [i p fco 'i-pllil 

«■ kiwi Scurf n---. -hit i. Wriri iiiilnv f -r 

AtJr-lE". .Hhyrt Mllli. *12!) M-inmndb. Cin- 

■ j ii 1 1 

r.EPH TiLil Cbf trulV.-MlIi-i, |ai-»rlR. Sii 
S-jnri.-iir n-io.ioy k'lifnl.r.in-iil wo riicr- Lit 

E&lfOATlDNAL AND [N&TR U-CT I Q N 


114.1.411 Ik I 3 Jl.il. INI MnnLli. Jli-n — AVmiHii. 

[S w. Vfjnrt o eni-frnrncriL loliE Rua-li. 

Tiork S|--:rE Ilnur- l p .ili| r. iMnir.f r rt-p I |nn. 

tiimmiM ir&ipii I ha ik-uiJIir luintEwi. Kqxrl- 

*nm M-ii.iilT vnnrty-n-irr il'e- i--jpri> j-vr-t 
-fi'lEllilUE btiLlnfl lli'adi. 32 [ur< bOdL krllh 
full pirtLful.irc in.l -amnk. r-Mriilng fttt. 
‘il'rjtr I i-rlLil T-lv. Vranktln. 1 im|I|-j|u, [>r«;-l_ 

Jill. H EfllMlfr . K. V. 

KLErriLECAL. SCe-j-i-j rrsionl [imY nt 

lirm? Ilia n-a I p1h-|t|.-> 1 nwno-IlT y:-ECip 

Ko-atv-:. fill JIOIfllblA RL. Ib.fu Mi-i. 


L" 1 1 ! 1 : 7 . 1 1 ! , Llral-i.-mir., T-ap:i; 3 Ei ::ian ; r il - 
trrtil thiLn or iImpJiie- tar poLLct-a, ILdru-E^ lb 
iJriiillilF. Ktiiithii-i' nwl Mradirsr. *L'.i 

iLallnns Icklru-rLbin l-intL-jj lr! kl L l _ i L [a- ii i.- 
] IL 

MEHI2IIANT MirbQE- jobs, TEilOlmiltfllt, 
HWfduio. NKlorinM fir I be Incxptrl-rMK-il. 
fl.UU thxllMlil. It. Wciir, ±122 1-1 ±uJ tic.. 

I, rang Ibtutli, Llillt, 

Ul^llKSMtiS TriltKil r*T frits- 1 TrWlLS.-'t 
IwarhEEL nimmliliH. Flurliij. Lts li'-Altuto. 
r-L IVrkinr. (iiimcSfLIlP, MOti. 

Lli.ii ■ I.Ja I ! K I '] Nff AIiiL ii:^ III'- 

lep rnr.l JAr.npli.-k oiUT-a Sl.un. Anoont- 
: ml- I :i -' . 1 . 1 -- ] in ill Ii. M Inn 

. j J I . Ail .il ' *n I . ii il EluUtru- fur mil?' 
T2.IJ3. rnclttul in- lrc-<. CjrJ l--.ii 

rtLlinil r fUiitlaCm, WlJk. 

1-H. i 1 1 tfii--:p ■Imrl !iar. I — nm.pl-.-Lrj i :■ J r - 

•mcl-J; Ho vocli: triul It — oil 1 ms. fr-dun 
iJrli- ii| jrirkiT l Ek. M - Tj 

J-s-lAhA KimIiI fkEiirtME triui Jiluhtr Arilli- 
mulli- WtIEh (nr ]nal li-uluJi. J-Vrili-rt-rk 
A irimlth. iin4 K-.uUi llartm IJt.. likjto ej.^ 
LtlAH A riiXl- I.P^riTLTIE IL litHllf. ’ PIE.' 
ratlin? ct-rlilnir R-n>l partlrntin Ittei. Aunan 
IHittii-lIrkriCj n ir N-frh.l, Auphu. Al j:- - ii 1 1 1 1 . 

IJliltT INlrOMno rrtliUng. llin Ilf 
uorklo. 2 imn m.-lili.T' Jlairt 14*1 T 0 JT. JIlllL 
:ii rrmly bljri-r |N:ill --mt U> [ili n[ ft iin.il, 

71 I KfllrfEi. J C ij i r n i.’Jlv. Koiiaja. 

UT.1NTKD— Mtb, hV04n.'n, ]S-». H*llLiy 
T"r jaEfiimnoirt Oorpmintrel po-ILIgns. fliJ'.- 

f 2 .-|P nmiilli; nn fly. rriii:i*.*nl r T 1 1 LT I -nr , 1 tr- 
1 1 >i I _■ -.ill f Kj III 1 di-11 liril-i [ tiaaldiOn Cxlik-illOIK 
T-..i|r.i|i.|- Qpit-ilbkil TOITlT. V-'tlLf. ijtli.r : 
ThiL 1 II 1 . ?! I.mlh Tin 

I.J-IAfLV AL IlllIM la mi':« OPPWTW. Illolo-. 
■ ■ r I I c ■ r I : i-lL. r fur ilnnlliA- I ’ni-r.rt 1 .. Ii"l 

Drill. Dio pojr. Tool- in,l xusc-rli i I j rj ; u . dc ■ I 
wltli murao. AT'rtLE- JIH'-iiTk Scliiwl. f’12 

7- i|:riiiL-:n .lor , I'lHrac-ri III. 

I M l.-ii I'raparp -pir an? r|tl I s n r c i r 1 1 r 3 - 

iimlnLllan -r.h'-ioul sfr-in^ uur rotilr.f. rret. 

I filimili im liar jli Iii'iii ilrr.|-y ChIL'K", 7.'aii.- 

InEHiT. lA. 4T. 

]ll :i 'I iffl A fHIIlliropy .'iri'J'.Irlh-T I ! r - 

rrricilril Tirnft -rl--n ; T.n-r.-ldrtUl iipii-irl -jnlE|i' 

: i HI - . '.. .[; ill.! K..-.l r ri.i-r.-rr.! Iiv 

lull Itarii utilbd ;di kirn. E*L IEI1A. 

*.V r II 6 frij d^l-alti. Aaiariran Ir-irLPLeri-r-f 

E-chof L, 20 A l'lTinwIb If Idf. . ll» A I j I n o . 

|n#a. _ ______ 

1' I iStl'll'I-AT nttELOg pirtllti illll HliEi- 

ilt=t iltcjBi TTUikiJ Eh nvla-lnn. ,k (-lt;- 
iiiL-nl mill oaprrlBhL ftrll nn ton : 1 1 ? Ion 
Crl4MI-llF.l I f'l 7 ItiHikt-rL Ttfi E"mI i nr-a| 
ftrnmlv Cmiipiijy, 4 u 1 1 Moyip uiiig., iVLuiatti 
Hlllt nUE-’-l kr|*l ■ HnllS-rrcWl, i'JlLf 

[' 2 J. 1 iiWl'H ic a [j NT "il mrriirEn.~il.niii- 

p ; I* " I .pnif up aE rEarE. IE:i.l lu :iy nnll rlrrk 
aSEanilEklEllA OjmSnE. I.FL OUT TEH It I fCTTMT 

-Hi tiaia lr-Tl |. 1 1 -, ■! t : I - la 

and if 40 Tumi turrlET, pn'l nnww. niirmai, 
|irlprpa| rr mlillu. JPd CtllOr rjTJTr-liEt 'VrSlt 
l-n|i.T f-r Irrr- IrnakirE. Uil|iL. 0, f p jELrr-..:ii 

HfJpM. Rn-ht-irr. N. V- 

"i'ktl : I i P , J-- >-rdrr I H .:4- Hard I n>x Jill Timai-i 
trlih k ke|i r.-i’-irtonl. [Uliiloni* i ln- 
EFTni-llimal llmiktCC'iiLiE ]fn[. r k HpElhE 

-■ j_j 

EHDR-T STQRIEE 

> 1 i C - LIT Sli.i'lm riTi-.r,:, I • -r-rii r il I rn :iml 
ma.rkrtr-1 JlPIdlla fire- ITur-li sJc-Iffc-E-™ 

7 T P EW R 1 7 € PS A A If EUFFLIES 

V S' I 'titVSLL'f IllStJ — .111 maki-. . Kilnra.nl ri- I, 

30 Eo fRI. Plot r-jLilos. Trpo'rrtkr ka- 

rfciniH. JS Ai. ilkti 

TTFEWHTTETtP— All sinn-mH tin 

ii— E!bIj1rt fr-nr. Nnrl Inf r-Ei-fil T- C 4 - 
UElJtT l-nduill-ti 141 M. Jrirj-ls-r Ati.. 
1 Hi-iEb 

AH UU Nil lAC:H»NEi> 

■ipi'i' II. 7 7 A nliimiLIf A-l.llbE JCh-filnr. 
yijllr Eiiirinkr-t JtniiK t J.‘.S-A, REullj - 
■*t*hI Jl .1 ftlijy. riitflEO. 


rnirmNti, mul tic haphi nr and 
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±-in PirfJfA'ER* t’lTfls tl.tm: f.onn, *3.7.1. 

pik| pi |.S KpHcali? If. s - ■ F he, I-iri'TllJr 

Mil. 

im f-BTTKftllKAlia Anil U.O t-wtlpini-. 

*1 - ”■ 17 # I.lI [ t'f: I'n-.fl-. Parmldra-V 1 it. Ii in.l. 

J-.IIO* KS.’ V h2L0J" r KRi iPTlcAOll'l 13. 1 - 

pn. i mb liL. [.iftTcrs-o K-iTC-lopt Ca. 233 rkoin h 

1 'ran-rsr.S I 'l ilrnnn 

I'KKKII A O. SI i-J limrrj — ±-111 alin.1 - Imllil 
Kir. I-M cnitlofios *1 lb. "nil hrirl.pl hn?1- 
no-:' ojei. 15. *1. Oft. I'Ji.'iirHO liarnapktij.. Sm* 
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TiiLtidlnn P-l.iiiSc S+rnd in ..hi ur .ketiii if 

1lkCIILU.M [lit LMrh&rlluit anil |tieI rur| I ' r . 
(■»+ Tirmp: rujuni i.ilc. Pk ud, e j i 
"" niff im und III- Vhlui* J hui J 
l-Xhi l-.T K Inf ix- I4'«*tilnpi4n r D. i! 

L. iCHV&l Paitnt" Bcnii^ Valuhlile tHh 
frtr. ft t Mil I'lcd 11.; 

TTIIJ3 ktuHti in apfEiyini (pr pibcnM- Bh 
fuji-i ! -1M i ni| 1:9 . i'Ijj-mil- .4. HJ'JSrjm, 
Hl-e I -lurL-d Pjel-ml Aiiurnw. xi'd-liLnEL-ciL 

II 1'. _ 

IvTj^TUJtS: Iil'Diild ymt a l'J | yr«T pill,: 

ancr H%ud ilcirrlriih n r>iu f:i.+i| for yni- 
rsdKIII HIELurcr'a Adi|rp aru] ^LcrlnJ ]jit 
il muMuruTLiirni j u.|u] muy lit fllLmiCni. 

I. [J, Hal If r. Ika 114. Xl.nlialn^na. Jpwa. 

1|.1 WFAi-T L'JtliiLK litttl ii Iidtp artli Itfir 
liu uni hmi in linprcnr Shell | :>'>.hn c. Viaiti 
'4 luimlanuTtri J ■>! I u Jill I d inrtnipant ptna 
IlTD Mil mrutrs, 4.4'rllt 4V. T. FIIil-H. BJJ 
llanliitr HllllillH. XV ailitnaUi. 

1 1 L' IT i J .[ L ] p ul-ml ufri-p ili-pialnm: anidt. 
PaltnCi n-M.iinPII. A. N- -Jatab.us,. .Hi 14* it 

JjriL-uML RIliTt LI'. 

44'AVTEII — lAECiUlUfli — 44Til iimn'lLirLnrr 

nn PhT*l(Y. IIAlFH HtillUfurl lit Inn C'u., '.ill 
llim-L n l_ >l , Nan Fiii«i|Etp. I'alir. 

VaTIHV 14"I.1( inirh Tar IklI tni eiulnni. 
m «L Write Adurlthn fha+tty qf 3 b- 
iiaMnti, Cro'liy lfldt.. PuDil-1. 

rv4‘i;vr in vs i -j ;.-m f.i ■ •■■■ tiAiiteirrii. 
[V"THtr pulTiil I'DIrt tLimlHrr: Miirr |inl - 
unL IjW. Ill rr 4 h V M 1 1 CT , Eq-J . J£q. ].J Fiji. 
- i Nirrnl. Pf«r T'nrk. 

J.LUV - ■[.'•is minuIhrturlMg, Ijrfr plint 
ernihlHtljr ti|Ul|i|ILiJ f-u- lihflnV.lnu, (liiu i r. r . 
riimiilnp: arj min- fqrmliu In mi Hnl-h 
'in eitp v:u iii'.nci tn ut 7 ■ r i ►: 1 1 1 - 1 ijqr 

naUTti irllt rnm-Piqr?. Klilffn M||fq| fcpij. 
qrii. bm r J] . JVtir limn, lIjel 

M. 4 VL"F. 4 ITT ["ITRilk KttcT«rh«rc rah HI 
|p*ri»liiTni In Lwfnwc Uirlt- iiiinturi Va-jiti 

.if oiUMufartiirtri qqij wi i.|*.| InTHLllDm I rnt 
f rtr .in rpiiut-i . WtJt* W. T H>r p pnr. 
htl- TA* rr j i|wr IiiilldiBjp. vt'hEhlnEtrei. b - fl. 

WFlIITiMi RnryTinnwHa. The Iipl-ii, 
[M.r-: lik'lrlv rtiiptri i-*:ll ! lmi qf (ftlj. rhmnjk 
lirolc Him hl r h err-rv hutiun (ii-i rPEyrai”! 
T'try Man. | r.r uthllnj. ClIWCTi j j-Ii Up-I»- 
llili J.nliy»rti 11 lirrsaLt isqldlnt- All 
ruti. TUuitrutst Flttllili [i-urril Pent 
P. D. [3. Pit pniLr. m prlrc, Jl am| pmi|[ 
nmiMint qf |ii".:arft Mrrin UCIlSCty. IXprUSir 
Mrlhinirl Prni, llmnn SJilB. MG EL. tht- 
r:il k. Rl . CNI read, III. 


PATE NTT F OF SALE 


I .I. IjLTHJlJ Thud s-Altiii — [ Xmi lie [iiml-L 
in 1 urn m :mii i.n acl.iiimi IniJIi 11:1 1 n . ui 
id ■■ I u 1 1 -- Cull hdiluuiJj, L.'i I : Cltteland 

■4t i. . ri i kuTi. 3 ii. 

in'ICAFuH Hliqch plim qulrdl all ttlitri. 
lilf.rLll-1. 112 y Pul Lll R UltC. HiimI Ii JsiuImm 
IKTHIIJIIT (Jr TCI U LI 7. JUl-lianlial uuln 

1 notice mysiTiii eiras**. iPa.ilafnri and 
niter it l.iis tit toed wlihut rcuwlur 

I :•' ri tuikip. CirquiiLpr. 1 I’ah. 

biirVAI.TV— luim* 1 In Ivan. trl*»|ar1t 
har 1 Dr rtorej. Jdnileli in mLnufu-iunn. 
)S Tj lliman. y» n Ti* mn rilln q. i'll if(mW 
uL' Vh I ii FIT sit sinfully. Rlwtrir pwlnitr. 
Kaittd tul'H Indintljr. ilmlii furnldiTil. 
■I|I-.1 Ifal I, Hill-: I ill', l -q. J lpn'-rr. ,'i | I ipigjll. 

1LU1 .Ll/rv [ir manuritlurlnE. dnnpltte 

airtMT it ir a-uluMMiillii :• sfi'lj r lnna! — qqq imlt, 

>:np. en. rererse mil Luer — iilurdsl Mil tM+> 
k« 1 lTwh>. Full* pan™ n m'l »rrlT*[eil 
-1 rial jn:iS94, A .4 HafULJ AIpBil, IflllD# 

RiTnralr jit.. RHiclnifl. 

Dl THHllTT iii ruj ■Hr. heiT 1 iiiii’m , *i| 

alieMrunklbf u.:iik*r -irfC , JlljaklC WLltrfllljL 
timkiI. .4 II. CiTlffln, 1 "j lir-M ML llirteH. 
AqqltBlt- 4V*ih, 
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PATENT ]..7d£,HGi 1'4I Ml* X llffLy HE 
Jdde iu ursnnt tlm lnmi> (rum ufLil 1 "! 
hurt tin. bu mMiurH'Vwl tln.iti. Jkn.jil'-i 
U mil |"! I'i i.i luiiu filnvL. ]!■ :■ ■<■. J ■■ ■ 
E.JJLL jiHJdhilL , l |, uiJl— Jump* L- rwi. Uw-¥' 

iDy. ]*r irLtaic, lTmfbpLti will.'- U"t- 

rlnht nr TiuailT. It. 2l I ni-. . 2,1 33u»-t L , 

IlnuAlyn, X. I. 

OUTJHOJJT Ur imutij', nrw 3iibi.be rluw- 

I'.-di piston. I. Cmaf. jy-5u Sb. AnLoln* 

£R. ; ilniil Lhieling. 

rAf>rf'T'|E|'C FIT .tin: 1 1 Mill- : jLh ' l.'.LiLjt ■ 
aLuf " rr>it IiiIOL FC|]6ilent. lA-Jinkr. , Li I U 

WHJitn J. Jlbla-iuHvt- bt'R 

I Jilt Umpdfl In lesiyLnx |uF Jiaimti. fleo 

yklla. liik MJiwl 13. L'lhEMMt A. U'Erlffl. 

L-kill sLf Ff il I'ljfnt Alle-mET. Wa-klhp ilOM. 

blLiTUHJ LIT. AutFiwiiut LnntT-liulio ti-Aer. 

PlCTiill 1 I.rrn ^ ■ 1 1 r 1 1 -i , lVtaEllaiiii|iC£i:i BlJ - 

I lull ICl-. llllll^, V 3. 

ji.i i k'AllYI.'ltbltd Li.] bib Tig fur NEW 
teinnilnni -.h.uJJ wrlio tv. T tinfnn. U::S 
Mnrrl’trr PiillAInx. tl'D.lidugEitn, l>. 11 
JdAXt i'.H-TL: KJbllltd — Sir namfJiM 
I i -r 1-r iiiitrirlum f : »k. AiufTltoii Sorf- 
rfT *t luiziitclo , i ' lrralrj UNIX.. ItUlTilb. 

— ]N V.i:NTU]Lli--t VilL In on jour Imciltken 
nau! UIlD'F dt]lf Ihf Elk' ITU. ■i.r.tf rc ! 
Kind. Tor a fr« rumr -el -ewr pvwLmUir L-=o- 
iiirtd booSIrL -Turn Vnuy PxttaL Hud 
AIiiiil-j. 1 1 I'lihn ! lL nil'll jilii lifl |-( >ll 1l>f"r- 
imiLImm roc ■ IL in'CMl'l'a II. L. ItUIld, 
JblfE. LMdad-lllEd AjTETtJ’InK I'Oimlar Ma- 

FlllflU'i* HlElMII*, ItlU ¥. fJllLarl* JtJS. , C!lib= 
null, 1|], 


mdoclc and MdJ>£L suit lies 


iKl'JjXTUdlSl B»inl Uf riwfflb ar i-rinlr 
bih|e| ^ J.IIUT |ilrj. CrtMsaiit i ru(l -mrll 

bill d tulip Li Into d prioLk'jl Ti-trlltf 
in&kl. nu join nf Eurto^lVI unurlriiro 
LDil llr'H l*-:i UlL Ill akLl -lln] I'JemLi. L'lirfl- 
iknrbiJ uiTbr± RiiatAnLEEil. Hint ler+rDrrt-Ei 

r 1 1 m L -- 1 1 t’A Erte LI-'i'Lrhlfil, Imk; ' MJfclkf 

liiTtiKItrn ins-." t TOiivnl Tool <>,, [hurt, 
El -I 4 'Iri'limal I. fllllu. 

'T | UK H.'WJHEi fall uiiy.jVl.il M ■Sd-IDIlL.T - El« 
inert mu 4T.I liO. d'liEEHB A. il'flrkn, 
NriUbcml itplenb AUornty, WasLlnaloa, 
Jy C. 

]JLl-X lilur I'e-I^si. f f I .Led iLu'a liii; J 
II .-VI. KUIIIDUd L'Ak'rilThd IlihJt l IblUE 

E-rloi- 4 full ■: i r, 1 ilrjvilrr^ $ I ■ I I' - -.'i' 

♦DUlw. Uiufc Ml-IuL Co,, -JD L L IevLjie 

3"|rlt jlh 'll,. H~lT||. | go 

TJI l(V.l; S*bly niiHlr I [Sl«ns Mrll. I'iIuI-.t 

li Mnu. 1 1 J ■ 1 1 1 . ■■ r' ■ 3sl3i>A Vb'iAL ttullbil 

Ht,_ tl II Y.'au b-.li. tl'I ., 

Hl'iblrK iliHini ni!aiini| innnlki — rut Inj.. 
Par lmSl|l >k'b DT i :L:r"i l rtlill'iLl .i: ■ ■ u I k 

Tht firsi Jin'l mil*- <'iiuia |«0 ill ’kL iidlrM'l 
L-a’alDK bn ElH fULaikJ. — .1> bv|rli rrEi.t|l rlb|i, 
Tb"«l] bllU'trbLfil. port! [i'T Dll iilUB'irH. AmrT" 
I- -in *'1n-l.'l ILaUrrav i Vnp|i|iis'. r'.i'i',' Hu-'lirlli 1 , 

JLI ' El.jj JIM famwii p.itEflv I 3Juitk7i*ri 
TV’iK.]uYwii#r, k tirBrl lril ninrli |np< flu r*w . 
n*«,t tikiw-til iHTrailDn. EkiUiEne llha 1r. 
ii nr- colnli ind Hill tVtills. il.on -nuk 
v. III! n r:k r . Vim Mu II i-'i aiM l_l-: . , III: It b u n L 

Mt„ MaLrolt. tihfn 

NIllj'MmiKLKlt. Mitrnilw of 1M ihlri 
nioli'l rub.n" r|i|li 1 -: a. 1 1 , | . I , ■ (nnsr Sll n. nl •: 

nil-A- M lil ilDEh Pt„ fhwbklyn, ?f. T 

KX3"EHT 4'rlfEffliailrhlp fir ikn rkvlll# 
of J'lkit. “orhlnii or (Vmpn'lr? lion iukVIe 
I '-r llijrr-l lol inniri' nnomnLEnl. J, W, 
Ol.> 00 , 111 fliJuli PL. Srnlln. X, T. 

PiriT 1 lid Vai'liL imilrl JIllIrnTn' SJJrnl 
nrc.-^ii Tirol* far IBlircl rjcfH'l %bIj 1 q 7 

A. J. FI>TrfP r I DW ELo^ih Aifi. r Huyal 0-:.k r 

tir - IHri n 

WF! i.lBkp v - .1 r I : nia wnfM. f--.-' liiTfrjtiTn 
ihil :TS BIiiEtlniTliLa I v,nrli arr'l rarry i EWil- 

tiIfIo Morfc ,-.r itriRi crirt mfl mnflrl mn-. 

■nljp' NrnA rn. 1 rjdntn.r Tlit 1 B lfrro K1in|r| 

Wj.rtT . TlnfiT Pl^. TH. 

jrnmrr, HIhhi tnclnn itMl iMili-ri Tde 
hin Irl prnrfT Ihti(i Itnal nni| liOllrT PtHnE’. 
NPW TllfllM 1 V. XTlnlrf 3l.dll na Plntp, SI'S 
Trikr ftl.. lloh i fT. Ktw JorifT. 

INMYKR 7-lDilrti. Pirailn nm: h-i ill Inn in - 
rlnn. ■m'snrho- pupplln, iiKiili far inirbl- 
■iohtn. I'olilnr n>. d’htj. Culo, LHou 
ntciie'li ?[.. Vrnl lira. C5f]lf, 


M4HII F4CTVRINC 


nVi] fiorelopi null I triil miiilinin rln 
wnrllnr mthlrti mil mEr-hmloil ilorlpr- hi 

inErWlrstlnni E-Ve 1 1 1 ■ r 1 1 r w 1 1 a I T , 1 . 1 r L : ■‘Tool.. 

flit* fw r ILcht lUMforfarlnE netstrnlihlD 
Twl Dill! llfi!. flit-juanr. aiirt Jto. lluetut, 
JTiltupT. 


jJAfl^TH.’S KnilBEtTk-i iji-^irmient Lb 

i M I 1 1 10 Lnr 1 ■ r r--i I hr jDUE lilu.ly.l V. Ill I 

ll'-ITJT. Ill's py r bn u Til iruCLrIIIEtl inmHraifWTf 

Vnuf ilira, atjlilLlSnEl r Utop ilr-iir; iik. Cf4lkg. 
bi El- 0 liiurllJlir in-l n-|rv .[iiT'b.Llti inj 
w-jiLoinLoillr. flitiim. iiiaintllnE, is;tiii - 
Li-lLair. l.iu.liiiT, *■'■ xi eIi«_U:- k 4. tt't TttvnLlr 
i±juLL«ii -jin >pi« 4u trtll-or Jiriur- uuc rila.' 
Lmueri. iislloiatva prtniiwlv atibiDlin'J. 
-■i[»«dUc riwfiji4* Allg. LAiiipjiijr, lloi 3i-. 

UlllrayiL 

Jb'|.tXrj’At^L W]X(l XuVTbllta. inn 

UiDLll IIIDUlib. Autcmolidlf 110 At In* Vrtkli. 
Jbi.WM '1 M-'I .■ | Npfc-kHIrt, Kullaril Csty. 

^ _ _ _ 
>;XPtltlJai^T,hL WVh. Alai, 

ill i-'li; i >■ i ,iiii ■ -, 'i Utah-, im- k JiLs. Eiil nr. 

I 'rrJxrt XuTI lilk liL OhJa 

KI'J-A.'L b LLiili bJuiii|i|i. W liiillliriOLurr. lllfrtj 
toil It- hpcvljk MJidiJnETV oml i\illn ... 
ilUilEli iiitUi, Alin. Luiltr*!™' U'oekj, ddi 

bV. tl LHllUlliL WI- nil'.lio. 111. 

priici, Hi JUrlll lictj IIP |iuECj, lllti, DHli. 

MCllJ a'ptCjfeltlEO-. n-iiJrli, .iimtIil rtiti- 
nliK-b{ Grjrr anil ImixIeL -jlijiLl . ^EU-i I r 
liiiiIoe. Ilia L'LECta IJjoilal W'ufN-^ 'riMJcj- 

l'.rL, 111, 

[.ifir Hull kUIIUTui LUFJIIU lulTFP nluill 

mnplobfif opnlp-Aril -for InonJdntf. JriAlr.f. 
Uululllllg Dull "111 1 . " I ' i lit am llr-lili 
I On, >1 . r- j . J I u ui:j. mi JiiiiE |Hf! ! 1 1 1 1 1 r . 1 1 1 r 

titnri'b will oomlnco. Hhipto JHuL-Et LkuJ- 

uifi. Uni. 731. Haicn, 470DB. 

Vi'llrH riiuih Inlil* La- ..EilfT 'l'l■*l^l■ MIX 
E'n . “pllll S'. Wrilm Aid.. I'lil'Mpi. 

b'..tl.MJi?iLnU"AL JLariU r Itl B r L ti f fti'lll” I'ri'L, 
Imr. arLrir or lulibng. Mmlrl-, ilira. d|i^-LlJ 
I n u r 1 1 ■ 1 1 L- rf . SnUllmv, iHI J. KIHlT* Aid.. 

I 'll irapu 

JIE! L'.blj -Ibtk'iD. ajEVEfiopi'd Jr. I ■Nllii'lzr- 
tUPnL 'I'- k'l HtlktllE. 1 1 1 ja - 1 1 : 1 1 1 It iibarD 
anil flr.t flail iraHnulbJlIfi, bV . P. AlO -'<E FT 

I'DrlLtjl l T- Iki irrotl. lmlbUlL 

I'AllUVd lliLlff llandiir.ibi — I'rr|iiTE* joni 
to pm Lilt OEOIIIlnallOIL lor nns Itrail. nr 
H>0r>E f"T Tllflissari marlin anil Ltkli'l 
Enalntor., Hrrilirn a n.l hill Id I |u» !ui 111 
znT iLziz o t ibc ITiiJic cp inr | ■ r . t I rr e or 
IllLidu. PlfllbilE Oiivur. IEitkLI' |HB+ot 
flip. I'isr porl^ort r|Al |iu- 1 jm-- Irina 

l-n ha - , k ] i III lti ptrkigo P:1>1 1 1 r Jl p- 

rtitfilfj I'a-.J. EinuLi BK. 1M E. CnLirLo 
S"L. . l.H-iLi'UO. Ill 


FAR M4NUE4CT U ft£ US 


'4 Jj K lllLEIMt|n=4l SaLoi 411., wRh Inure 
Ilian SUM laluPMiftt liVil ITk IlFUjI EStrlllHllO 
In.ill nmlor fflTffqio moll (o lair 4 tiinL juar 
lireBlalrlr aini'lal I k’l. Yirl iiikF WTlfr 111 

rtTfly, hit rrt lii'-o o TEpuiaiiAi or 11 
JOITH T-J Ir 'VlbllnR IPfl pi|rr*n(ul itltlm. 
1 Irr:- • IH1 X. "i 1 1 1 ; I .- 1 L IyY. 4 'liLfa l-. 1 


BENDING HACK 1 N E t 


Till; Ktrir"IJ- llno.lt-lij "bVrBnfhtf'l"' l""b- 
■ Trrai 3 mil IbrnilEE 1; Lht li'-i word In 
liFThllBbt mirllLPET. Brrk mrtal mill ur 

Inf InLii i Dual ally riHlrtlbkllt* Im ;>c. I n 
ili.Jlzsf JSo lKils anil AsbunniLlo Hurlmi 

P! y Pf, IlnTHli D|| In I' T liar. Dr L LL." 1 1 1 

rnliL Jbl.D iMInlJ ".briElfl iPHt'' 1 TllOUSinill 
In ust by uLI rJu.K of tmili-. ir»ii Hie imp II- 

ilnirii L Llir I ■ r n ■ L a u I L nil 1 V - L [-nl 
bb'ltLE I'T Oll'Ulur Dial |.E iC4ti. ll"-At:.l J'lfl!. 
IVa. , '.b'lpnr.p Urnn 


S l..i ItV E V I h f; I NSTJ1UMENTS 


0-L' AjtAJiTHUlJ — H kIiUJLL I rnniaL. zxbj Jrf- 
ri. — ill sihn my tipi. Cmb <T nir pip 
mint. KdtiprP'Tlon ninNrr'l iKon'L rub 
Ir nff — wr|Ep Elilay Fur lbiL M-",l tfarn'ii- 
h'nlllit Oh, l I jar i ■ ur ■ l b4Lra'|Snp|"‘ Trin- 
al«a LDlJ LtTfll) S. ISLh Hr.. I'lllLl. . 

I" a 


tb'EUHNE AN B 5QLDERIND 

■ Lt|LI|.S]\A — Kll-allcnl |TrKAirtH«l .in- 

V.*.' I* Sir I, IlnlTvr. ami c rl nilrn F 1 1 L t T r I pi-- 

«l It — fFirintti'f TrlaE. Tormp. tA'iiio 

fti-i'- Pori Irr Tin. ?illS3. Tory Ohio. 

fillEtl? KiiLn ftir lfttl I. Oil yBif mny now. 
Dnlr i UinLitil Mirim. Rwunlni ir lht 
otflr-ln rFbllihrd In Lht Hbao KoLr* donpri- 
rnuiL n! k '":lar blrflianlri IJanuiinn flnpiiiD 

IQPD. Riml r d tenia, ir you mnt Ux is- 
1 1n ft-1 of shir' Kott bir'jkt mn-lifinE -rf 
12 thi umra Inrlufllmr (ho ldm rnti'kr nod 
1] nlhrr. li iBril |irni beri • Is* an ttLII jcrmt 
iNtln C. 45. Tr IE a ifiivlal milUPtfl P-Elitt 
nr fa.Th. IhinulJP >r Pi-tkq M.'l r-3b PEtei. Ei»Jin 
■to 2. fnp T! rtnlnrtn m.. PhtJOIH;. 


MACH IN PAY TOOLS k. SUPPLIES 


K 1. 1 .Lm ; ,blr I'lMiiiirt'^riTi. iitrlltiii t"u- 
■llElm Jil.f* Tiihif. ]*.1 hist LLiJn.l SS, . 
S™ Tuit CLi-y. 


I7 - If' KMSASTIaK ],al.lit. ^o. 

Sfa 4"'Jt and Pkni-r l 'la 111 y|L|.||J 

JLDfbbiiG $J T ,1. VJ. Xu. Liu HtbIA tls'lliuluE 
Gl LiuIct f Zr j m . shJ . IST ihliinui Htii| rr 

tmj.tiE. LH'lLH" FlBklll JLaUip t7».[lfL 
]tajiju.jn Saw TMilu tjwi.r*. I‘*Tki Liiw 
1 1 j 1 1 □ L L-j 1 1 lb yi, In Ml kin IS2S.UD. LU T 3SIU 
Ldrlll L'roid fBl.dd. ALr roniiibthaui . tt-™.- 
Iil-'lr wltb I a Hi;. moli.O'. DLlirHCi JIOIJ.WI, 
H'tJrB rot- tfriLuf. ijLiprUmnlL ^lirliliitnr * 
LfL. 3: LV. J lub tit.. HllDuLuiiiVl. l.lht*. 
Zll.'ltBT.lXTl.lij hin liia-i — u.iad Irr Wulil- 
re-., irulTori- xrlndpra, f-iieiri. oouiurtaatiia., 
iirlni ip ray., tlntbroly rMimllL. mriHml 

Trijj 4irJ iirini. bt'iJrD Kcu.'. ii.iaiimiiut 

Jbuz Vi J|:i,_|Jrtiy. Ufcjih 

HaM'Pal-t'i iu-: ■'i'i«rrrtti iiHibllnu lilt. 

IIJE J'lOiLll- Lll'i : i-. iii l- 4Vn. 

jhiLt outllta no Jiw ji M*. SiEff! )'dl. 

diHtiL! h J j i i i I fur i'j Ijjatiiar. liiailmmy 

JtlllUri'-tTl liE O'.lillilliy. AUon U- (IfalE Elfc. 

run i<ibp— Jit.tj-ji " Eb-iEiH bikii, rrwu 

3 l r 'a. k .- r Lu U L- * r Jtg 1 1 ■ ' . ISlorKHi in. AlJiyi IiiiiI jm 

i E l •‘■lit a. ]E, Ji i ll' iiiy. T ruro, jniri. 

Mtw L1J J _ JJtall'hijir iJIr^wL ETOIrt HinU'- 

hniiirr-r $ I Z . 7iU „ Fttii -rl rriilir Kijmi !M.i- 

• liLxit Ca.„ LJBZi 1'i.riCL^r t'Li« r i_!Lf>.-Lnn*U r 

"aI,L stwa F r.ir-i, linfriTi" liflLtlrvi, flrr- 
u h: ououri, i'i .1 Iij ■. Iiuw'rtt iirk-ci LI -A 
■‘■r. S orii' E KltTr ii: O tiiiiMany. T n ■ 1 1 h 1 1 n i ■ r . 1 1 -i, 
RCi(i."jfHi4 ■ itrnrb crlmkr' SliRir hp.lls 

7iHi'Jl hit. Sllll riHEvr.. flaKli ilrllli JrDlii- 

■ rt. hiliwo I -IT lllfiljr T'HII GeIUd lull. ]Jen- 

atrlL NL., llrliLjikFlH'rlj t'liiia. 

I.ATIIM *■*!' lint JII. INI, Itrinzn Itn- 
iFIE'i, Xo. I >[. 7'. i rllKTb. il Mit pjllty. 
Iimb.i niiiil r in *2 |mi 'l'-i:,k tl U Co ■ dlllia 

SVj triihl Avt.. I'll Ir-fl-Jfl. 111. 

4'iiM'HLTH Llullllni i.lc-’k oihJ 

mu ,L ha-T rmyrapnl], ■I'aLa.hif.; frf" C'"'- 
rn-lii ILi-tIiLiif 111 ., .7 XulLli Main RL, irk. 

Lill R 51.'. 

CAETTIXCIN. lJthtt, 4 rlits. -:1 r L 1 1 1 Ei e mu- 
tlilnte. bpnoli xrlnilprr. If Lilt iprlndrri firl- 

0.1a raaLlnj;... Ki'jn i|i|: & Skill, XliL, 4.'anr,r|. 

III. 

HiTAltT IhnlAaia-ur JiiiiE fliNI- UuhII In'riaC • 
mriit iti|ulEB(l, doing ohrimiluiii nlrkt-l than • 
iht, iliTtT i<i.iiiii,: liile work In p‘lr ilf- 

IiilimI. InfiirrOalliiO I [ r L' . Llkvlra Plntfwl 
fAs. . : .Iv I'D., 2d ITail AddddiI RL.. £1 nr Ilia 
nill. 4>liln 


ENCINES, MOTORS AND OYNA«DS 


2 ! Li ' U ]lont. IIQ ■ nit uhormllE'ii tiu- 
ii'iM, JB.-IU | .DbI ail'd. tl.fiU Jffw | ]J 
imr-io. IIQ tdpl unli’trail . If.TQ, Xhp t4 

I I - T < , Lid t.iIi !i,b'd nurvil illtEiinrinE. 
JIQ.nn. Othtp borRBEm. Jllti irktl Nuinsbit 

i'i “a. , tHu:. 1 2. ]#B L i.'lilr-Eh Aio.. Ulil- 

MRO. „ 

ltTl v\]3 Xinr rid-irr mnyfi+rr :. ^Ir. nr 
l]*i. IIP' ed lldf. dp hit TidlD f:;F fill, il 
ir ; . 1 — -. iii'ii: >b lin. rmnb-l'in Jit. nil. 
'J Its. t L2i. ilr 1 1 itr lira JIR.QU. Idany rilwr 
I'nrtiiiPni. 4Juvrn L'llj kiiwlrlt. JTLIU Giund 

■ biHimr. fill ram 

Jon rS-iVUUKAl- 1'htmoeFipk fcottrm, 

iTfiUlilf ->1nfC, * I fill T^J'Jrrl t ISni-... »: I ILprk- 

■imn Plrwl. l'rt FIIt. 

TEltlF CDiiiiL* In l_ 1 1 1 1 1 ■ Ing far I'ntrah S^Fii 
mg« 1-T-i in>1 i:SD. 4'lirfnrt X. O'Hrlm, 
lEpxl ■ licr.j IMttnl AKorntl'. llVishSQEtDCl. 
I>. 47. 

ff^XTEFl t'triL Jttim tntlnto ] tu ■] 
lasrOC-f.ia'i.T. KiQElQt nilOlOEUf ppi-lr-JliL 

III - . llinrard Knxlnf tavl MoQUfdrturlQB 
I'm. 2117 Nm Lli AilillH'] Air., fUrnglk 

!■' b VI 1 1 : I Paul ji I'i, | r E-'.'im.r ml 

slalt fin 1 1 1 1 1 1 ] i -_V mnbi'.i |iTji*Llrzl pia-j-al l.aaa 
nnelntt rrwn nkl I'-il ■ -i ■■ Prh-r Jib. 
iQ'iobm roplturn-rr i Ai,, W Mh lLp. Kiomi. 

Al 'Ti5 Kbalbtr for irpilonin nr roEtinit- 

fi'*'E. rt. lYt I ii L k r hrmuarb 1 aEtnrlilni'nl < 

(’milH’RmlL'h riobtrnor Pn., it" XDnb IjjI 
Aaooplt. HE . P.rJ. AiiduIi'-: 

Vcpfl knla — tlblrhllv u ?F |"| pIqtI pin m i I Iu - 

H|«v (JfrSp. ltd bO-'L A.r nm- ilth hr . 
tl.Qn. CJm-fmirtli lira.. fh.Oll. 4’ilPh With 
1111140 -, hriyrii Cldfxjja Cm., ]rifl >- ] |l Inada 

F' . rhlfflED 


F A R ^ S AND F4BA4 LAIflfS 


4Hn Ai Lb T] P fhlfb" J7 DTn. DLlrarllTh EbOitiO 
k Toomi. lath. IWrnit*-. tIeww 10r mLlt'f 
eH-haril, llmlirrlul. lunik., ppta! tU It. 

1'Qrnr JJinn ptFmnltrp. nibrl *pa|i. T<It. 
it' 1 ! 1 ! ul lnr-. In. * -iu frru raEalnn Rrri,mt 
AirniT. 2'A f FVi u rtli Ira, x. V city, 
HoSnSTfTvn Prr.- vritti n lan-l. Any 
.lilt lint flf 111 r-a|n, llop-n*! 

■M-rriy. Ky, 


POPULAR MECHANICS ADVERTISING SECTION 


ttJ 


FlikH l ii -:k.- an oi'iwminllki In 3 i>nm- 
kIi, "ZtiiIl Itatem. Mi'nlJHJ- Jililw 'Si/n- 
Ir-rMN. or (Sr-Euun ijiueidoli (nrc-nii-iL 1 i n 
l.'ljlllbki r 40 |li, khliLltfl far fatlH QT pnlllir- 
l>ji i Li ii- L faE d l-a III . M'evAiirk, il»Lrlld». J-Tula. 

1 1 1 l . j I I 1 h M 1 1 ! F , lull L-t-C ■ 1 1 1 L' ■ I r L- . pk-MX M 

fiKHi. -rinClIiliKr m'mIIiilfIJJ;- DtllT'I'O-IIK'nl >(► 
iffru,Li:iiCi I'fTrn men If liklu-drto!* tip alii* 
l ut II. I'l'rlU E. H.'. JjmS.i Ul;*. EiT r Ortkt 

Neathurii Iin blway, flL. FauI- Mina. 

'i-.S 1 ,'uiLiT-j iusnclup triiuliEi tin rtH 
prt-.iiij. l : _tti f s , JIej. uransr-i OhaEanEMil 
rift kli i ■ (jimp. So i 1 u I - 1 il n Or hi.riH, 

DtliC. M. BJH-II, Mka 

3 J 13 fXKHWTA Lllk Plwrc. |:i"" ami n- 

rr | J i-n| 1 1 ri I ■ n 1 ' n .1 b I/H | f-iriii lidd, SJ'uluilIh ]-dkP 
1 lMStr± ('nuniy. Ldvt F.irni flUTrnd P!IH- 
niun Jtv. Finn Brpm(iin.lLy far inun whh 
HniLlcd iiiljch,. X. W. Tl-amirm. Mii-ln 

FUd -i Minn 

U>iVM S J-'j rn in "MI-amiuIj. lJ-ih"Ln. 
M' IILulll. Illlhn IV-LtJllBikHl Mr CNir^nll. 
[ r n|i iKiymprtk cr raay In in-. ]" I rt ] Il f F Pi - 

IUrt| Iml-jiI kill --LaiO. II. IV. iHyPP-Tly. 11 * 
Xnrli>fin ]>^r|Ar liallssay. HL. Piul. M 3 nn. 

a.‘ . 1 ! J L-'rpkN I .i,, Micron, Arizona mil *(TiOr 
1 'fikTn Mjcte. Fruit. airuirj; -lurk labeIi 

i-K ; liiirilkiiH prriL-l'Li.-i. |£.h 0 into m>l UP-. 

(Jra-frrni l._l 5 ra WKl - lit" . Ann-rlp-i, H’alkr. 

Ml Ms II it. IL:..i.,ir. pr ! . I si- I..im|.. 

3 III. dil llinvri, ? I ( 1 . 4(1 I: I III V. llRmi Jl 

jlrriill^y, ran Kviri-., II»hi-:-li Lhrfefk*-! '‘i 
JIULN BYalMlt In -Mlrnlnri mrlatiw 1 III 
1 1 1 1 1 . ii re: u xml iftEV ICfm» buy* hn>J mvif 
■HlfccK Ifffefp. ■Itfpins. H'rMI* inJlT. ^“ 1 - 

Iin -ft: I'*,. r-»I r Jit N. *l~ ISIOfrr 

4 ‘ *ilri J-! S' I _ 

fiuBKS— 1 *~ Jinn. 1 1 mlwrnd, JIM. 41 
□uiuLlilj. fiiultn, fcugi. iru.i ; N-Jil ■■'C. huDl-p 
I r LrHIMilnr, j I billiard, ii]'J (TlEOhklllRil 

Blila.. Kenam ■T il?. Kariaat 

t-iKl.l- V -mi t,-r :n*rt 5 T p|U l**rlST f"r r|ah, h(i 
nsaltw tt F i c zr ; • i-sri-d IJnn't r- 3 v hip go m - 
IhlAalCEL Pbe> IrilllTI Irtf- Rail EllSlCft 
fatrmirn IV.. l'lrtll IS. Un nOft. Jfjbf. 

Hill nt.SHflf'AL IV ■vs In Iti’Ju-Fc Firm 
L.iH.r ir,i 3 -: 1 . 1 M - 1 1 - r: ami ]jtertji« Inrr.;.’, J 3 nr 
fiiiiTt rrrklfs Ik nnul-J iu-I paij witli ihh 
I - .r-n mql I- in rnr S i mi, ir hv t-nul'l hL<t Ouf'll 
nip It. XMhln« tintrlsfluntil. TTwir lil^ii 
kavr 111 I if in |IUE 1 'j t£,L JEKl I'rnrrn | . i . . r 1 1 ■- a I 
LtrlJlf Ter 0 rtcr l 4 PPI' irirfrllHXilj fnf 

Karni'.-i ■ nil'l K '-1 p--a- d- i" I ■ - m- 

ti\ OTprilU'n fi-r y=ur iiivii btndL IhlV M»t-- 
Liart ffily DR rfinH LTnl IlM pO-tlEt Wh'-n Ifn 
IviihIi jnn IN: nniRnur 1 'nr-uljir iln-Junli s 
I'rr-.p, lUaiiii M'lLF. 1 *>J Fl tp 7 .Tariu 9 L. r Chi- 

^ 

RABBITS 


iL.LlSl-: 4 'iil nrli il In amL Vm ^alallil WlLlEt 
Fin DiuIiIiIls. Mjhe t»lf UMKiry — U't lupnlT 
flvh jn'l PMTiurl for ail i-nn j.i i-r n^vinj: 
np III f fl .Ml pirli. I.ar^-i- al lnpZr:il n£ In-ib-, 

titaliif anil munil, jIjd rapv nr Fur Knriik 
Inc M-M-irl r *. nil Ihr in iruit, r*isah i‘a 
I Mil liner linErriirlru 1 - L u . . ]Su-t 1--G A, lluiniL^ 
I'nhU. > TO. 

HTAlilS I'lilrr-lillli nml S'w SriUnil 

fl ua f anld’i'i I l.u ml bp-f V -iff liiLrtrJT 

i ^#un-4c*l. Junior-'- S 1 ® p *. 

I .xrirr I> 5 ii | e :imt rjl iilnuu^ 3 J lLlLii|i 

haiiiiltn 1 . Vi' lliiiirtnn._ Fonnit. 

Il-SLSK NalphlCt Wj n*‘'| nn Irimi-t »v] 
fill II Jail liiulki/1. yN'. IO - ll ll-'.'ln-y PtfEEFl- 

v.-j Err. Ina i. 

Tll.hKl! Tirpapry ullli ■' 1 1 1 1 -- 1 1 b 1 1 1 . V. 1 1 1 1 r ~N '■ rf 

Krilsnil. S^il-fT yr-ri"- fur rp-i'i'H-: 'Vi.r-'ir- 

■ale iirlroi. lirwiL Ikinrnil. KVJ. Knci'n.q -H 

i b iiicr;iiln. 

lE.tmSITH Aii-I b-ic --I if- i.'upI nk'li III- i 
Ifte. I ur .Miirri ox. rnr. I I ".-X. Vil- 
Ii-t SlTKftin. JOfip yirt. 


Mlhlk 


lUtun Tiikun. (furi.-v r. i- *I f . ]Sny 
Tifpp anil ral-r !'■ CSIDX Al^-ikin Mink Hnnrh 

Fi rl . w Iv'-nuplii. 

l.nijniinr. Vuhon. FnitriTi IJvirliro 
■ T- r| llnihnn lin-l frinili ■■ llnrrk arvl 

A lit IE Hlrlln-T Mn **rh. Fkriiil f"T. lill- 
■nrn t". (P. T». Prfh In'trurtliy'i -wlllt rhln- 
■■ 11-111 Anptlran XIInkKEy. JSni Mill, Yal- 

li.ni In. V . 

BAl^i: Slink — Thf Tr-anrx -miMr'. ]?™.k- 
1 * 1 — W’liv Yen AbcnM Bp iirli Slink, IS F. r 

Ailhrtmlnft Rimrh. nnfliMa. W. Y. 

311(1 3 lc«y mint iihlni mink. Frrt kn- 

f':- InalLm. Prr.rjrl I Fur Farm 1 fillfna, 
Mrnh 


M LI'S K RATfk 


IL.IIIhK .iiimPtnIv hirlTj iwnHt rimn yvn 
lark Sfiril 1 1 1 U F| T-J r ih] IiikIi orrl Tri;al 1 li fE 

|ii form'll L n ru ihllijr ]S-mnc ? 7 a. I'ljft- 
IMjwJi. 


SV I N.ir.i:i^.k Lk PtIi-pi i'll ihrk ninrti ral#. 
Il.-M tut tjuIbcLlm. on pen rtlilmi nr pw-jhid 
i*h'liu. i.'unmiJ. UM. FukIpinphI, 

' Y'J i ■ J J ■ A.i . 

>1 L't-XJt.ST Fjfj* 1 rt( — Tht ymlrpt inn* 
■-n ' 4 M Vi 1 *W Blf*l"S n|i|Hir|-jnl 1 (r-i L«±iy. 
Ttllk -Ctf IN n|i|inrl null J in llu' i-a-lnr-l 
Kill linn |i¥ ill' i .i rj lliin^ III iMnni'C'l li'il'i CslEh 
iiit ruLJ.npi aiiJ innEkeilEif of aimkrihi. l'» 
|fn.. 1 innn nnlx H.fk mil pnslaj* wJh-ii flrllr- 
rapi| iif' II IitH ..i-lr II. K , ivniaL uliuli ntil*r- 
I : i F ■ J -' I'M ■ MvihaniiK I'hLV., L-lir.m tUJ, 

r- HL. l'Ijl'IsC. 

LioriS AND PETS 


.llttrjEljF k.\ Turin ri I i-Tr I il 1 1 1 --. 1 all ■ prs. 
ratal nr l.'jEUdUlltp. Alia JSi~ 1 '.li jekI Wj E o 
Fni iprrkTk Ssritr. CiinptwlN'tiill ]'r>»- 
llrh. 3 ECU IIZtrEiL I MuliLitr HrL. tJilil a rLt'. P' jrL 
f nU.*lJ kqiLa d P-L-Jllll'illliil lh*l_ JiiU-L p-lEJIO 
i mi. K-'nlnrky 1 ! ui I ■ I ■ udittl] Isi.-ih-I ] ! I J J . 

ktr lL Kv. 

.Sljr.UElL'Mfi. FdniF IMpts Tw plM’UF: 
mill ]u^lnn.'. W.iLi r |iN:ml *, rLr. *. F : 1 1 ■ Inp 

hit. (| mil-id Aiiuui Luin, nllS V. Jinll- 

iinri'l. I'HIrcKa 


WAN FEO— M I SC E L LAME(I US 


Jll.SIl. 1 'i Tll||r HlL.wiTLlt'J JtV, 0 |IT. EFltl 
rrf'V. and inl :lKi - -naEl-br-, dl.iuninih, 

Mint, i-jiilirwii. Slner prompUy j*iIVi± 
GnwU lpinrnrii If diur tpIupphI l/mlcml 
Ur*Lti I- ... -It Iml; M'dlkS, iTIn flliS ntila Jtk, 

tkfnl. * 3 . iihlrLPi. 

C 1 Sir F*r Ol-il R-'I'I Jtv-rllT ILlifttlL 
p-rk-TP i mil fur ilrnluk ^nl-sl krtil^r-.. Illlcil 
imp trill filrbti, illieuimM. Cliv+fc fur 
Eiill -■ 1 1 1 1 1 - ] ' r 1 1 is 1 1 1 1 j- iimitil. Ytur p'-.| ■ i--nl 
itlUFUL-ll if naL pTl-r.fi! Mall Lii AllimI ril 
iinlj FnitltlnE i\n*-*iitLkm. -3 S. IVnn 
Hi . Eli'! Is . ■ i : ) ii -II - I -i'll i: ; 

MAIL" I' 1 irmr t- -III Jmi-liy, III uFlv-, 
n-r-nr-', I'f. i' l'l nay.: I m| |r nFr-T .lirfni r.l 
VrillLcIlul I aifli. Llu., i 3 D 2 L Lan p , SI. LuuIh, 
Jin 

I'.SSIE Frn zol-tl Irrlh. lllnlbrpt urtr™, 
I n Ear mull i *t fri-t. IfriuiiM-M Gidil A Slltvr 
rn. iiiv^ ut. r. ii iv . -ts Tr-t. 


run SALT— HI SC ELlA NIDuS 


.Lhl'lsl -PXI If ^ ll .L I 'Ur-. fjltllT t I llriT- 

TlUtJI'k*. III-S'CHO HlltrP. >l!l|'ll'MT'ri. Ion 

1 >.jr. lip if iirSn* UuiTjnlpnb 1 -rul If H.'fi 

XulLr inn. 1 ** y. Jai PpIkt Kt.. Flit— 

P 3 7 (K fkuiie aiwaM-urkins nutlU-TinilmJ 

raukinal ltd. Ti - 1- ■ I Kf :■ — lallir. -buprr :• pv.--:. 
zipitw. mETii'-r Ir-c. iTinap- fnr Mukk pjIe-. 

S- in! rcr dpi jIIfi. .1 r n m 'Tull F F 1 1 1 n 1 1 b-nv. 

H- " " h'iIiId . 

r: I pr>" I ' K lt>: ST rr.llv iislM pro-luM.' Hal- 
nr 7 5 r i 'rnt ftn- nq|T fV ArtfA'- Fif'lo'l. 
Hi-lay 1 -mihuLi Ci . , USD FlJlfiui HL., PliL- 
f EklPD. 

i l^Tn^TTFr. P A I’F P ? f 'Fl-rkrC mill- 

llrrxiilii rrvi pl(i|it -OllOfii. iluplLrLI"tC. 1 (-LI 
i lir n 1 1 a I r run Eluaranl *i-d l p i:-l p t CSil-r 

Bill lo lhP., inn v. r,pkn||r H(., Uhlrqnu 

SV.sTCIIJI-llFXraR T j PJ lv; fir pah 11 1 
In rra Ir. It. jHCermuin, M-LS lil- l<ll At 0 . r 
hr, I.rvnl t . Mn. 


ItQflTR AND HE nES 


JE'ST 1"I||1 ! Dt-[*d ?0 llluslrzlcil IIIMfli-lEjO 
■ Ilian plinb'npr. I'lrk lni ill [tt Sllll ■ - F-: | - 
El., iilanlal liEth flfif'lliSnO tEOlpt-t uii'l lu- 
-II an SnTElr rnr HniTp uir llv nnr|-pj|rt. 
TYiltth ikdldt^r nm.jili-i, 3 IS tvcil 3 32 Ek 
r!h(njifvi. 


PERSON At 


I • I'p II I ” PF 4 "'J xt 1 1 rnrhijirlrlr |. r| | 1 t? 

■laiN ]ii-hlHj f !"■ j 1 1 1 . rilling nr unruly |i:iLr 
■t miirowt Lmir-fillaltli ruErerlr'S nllh 
Mru- SVnv Hilt T [r j I r . * rlt-ai'i, 3 n.rinlrii 
II "III '1 rrr liirq -yr nrrmtn -|| w - rp-d| hy n 
ilr-rn-pil iltUfTl- 4 - Try a forAt bNItf. SrnL 
m "Piival'l fnr ■U.-rfl. Jroior In^InnElj t r r ■ 1 1 1 ■ I ■ -. J 

Sr nrr| pnli rirfnrv S-imPTfOT JlmiiriflUTlni 
r 1 ' it n»“l . - 14 (l 31 rlu.- uL .l-nmu-, TlnFlimurr 

Jill. 

rrt.lE sr'TKlt KoUl rrc*:i bdryjirtkllu, 
fl llu Spml llhrpil v. ■ it [ii r Tflih kpmlllanrr. 
v- ■ is (tr.iiilmlupv F-tfLk'-c, Fua Iff 3 th rr 

y. itt. ic. j 

riTl^rt ^Iwnlinpil — .InM uni. rrtrt If 

* ri 1 1 n 3 T 1 a P’ I r nfn- Iri-kcilral ban A far bt- 
elnnora. iirtn-r-Eiri™ nt I'l'timO lIuiIof.ii 
llipl Ipgrlipa In *n fullr aqillrrdnr -1 in*n- 
F»-f All M-l run i-fil In kllOin in Hi-EOr I hr 

srl tf Qr ini. Ll'll] oats- ■\fu many tk-llnn 
^Wrii J'.nl Nr-ni In fly Fpi iKfriunn =n! 
fl alul rn>- 1 a|LL dlLru liiA-h Si '> 11 - r-'-il it 
jrriiT ilror F ft Tl. Tnrmfor Jiftth^nlri )'rtl 3 . 
Hiiin FlM. SUk X. -nuLi.il-: HL.. I'lil'-.i'i 


HTUT i.'nnitlnAlInn iltlinui iJi-jEi, ik- 
N- or i 'Kklii Pul] ilr> -a al - . f'-:- allTta 1 . lit. 
Cushniit. f 3 Z' First SI. NurLh. St. I'rtin- 
l.'afr, Fl:i. 

LlNJKJMJ t'm i ..j i'li'' i_'.-IIL .' ]_vL t’i 

pl'frr yc-j ;-n-i u-|ioro in lAAdln SL. Mill 

fl tilll, 1 nr. Iii'l[- j i/a_ t . 1 %, ] . I r. 1 n n , 

SACIm'.T, Jll'-hlcnn. ^ 

.LHTjiMLiJtJ i K' lfjl-; your EuturiL Slil 

.1 > I . ■ i |J . SrlnL Ii ii III,, ,iy irblbl fnr, 

hiuroki." snail Bant j I II dL. hMSIi.imI. 

- I ! 

file'll 3 lrbillnk, paii^.-.l, f ri r 111 ( 11 - mtinn, 

lir. Mia nirtl l. -If-iB Ci'liaer, LTilon n-. 

PfStAAX' Vijur fwlLLTt. Your ttnmlrfn [nr- 
Pimpl qi!rnJnxk*J fnrn-i-t — *1 lirim B 4 |pa- 
Fnjplki inOnL, Inn- 1 1 1 : 1 r 7 1 n L< , rlr. C-It-h lilrlSi- 

'l,ilr. I'at Zlf mi'! poiLaco rrlii-n 'lollvtro.l. 
lYimiiLrLr aillMmLSiin nr PinnCT kjtlt Tliur- 

mpo. tV- 5 D tv. ,l*ifaeu. f fclrxxa 

TfUlAL'I'O- ETibLl nirn-tni'.- os ns uj.i. 
S».n« «Lfil l^iT-Efijj Id liolp- It'D r 3 ennt 5 EH, 
rlf at • • rlio-wlUR, klirt, snuff. Tr*aLmint f^ni 

■ui I r| J I (. 01 Li 1 'J ll-L II LUOrOOUftl], H|||| 0 |L'A 

C ii. . I jU, IS ■ 1 1 1 1 ii iiT- , M .1 

r.h SEE'bl St III I'll nanos. For MiaTYImE 

num'j. =nr«n r >. ohUilfon'n olmmno. dAiniilo 
Trio. OulD-EtlE-'a Jl.iil-tPnlrr lli'mtl. 31 
] kills' ■ Tkm “LI . 3 (ra llm|r,-,r< 1 . Ma-ai 

.o'/’ltm.iM'iLIl linn nid Tipnr Tipi 

iTfillrtlnna f..r ,-no vriT SDr. Jlmoi nr flimiw 
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h.wij*c :l|I (Ji# lieli! ie ■■n the rand aryl 
y"ii see niythhig oh ynnr xiiri-uiiiirliiiBi. 
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Csunliti Tovrcr ci Bub EmeraEne throueJi Ice. end Simon Lale, 
bbcwmif One Trade Rente He Ex[myie l<i Oifen 


p • 1 1 ; s r ice cup, u-ii :l course; extend- y 
iiiL: from Spitsbergen, across 
ln|i rn" [lie v. t-rlil, ihrcmgli Etcrjjfg 
t rN i L and (m tn sflme l/riilic 
cotisL h:trbtjr f will ope it .Cl new 
era iti utuIerHea navigation, ac- 
cording Lu Slrrujn^faike, noted in- 
ventor, designer and lnuilder cu J 

-nilmiELrincs. 

The voyage will Ite attempted 
during the coining summer, For 
iuelUv nfocltliH, Mr. Lake lias liemt 
rn a Camden, N, J., shipyard, pre- 
paring a submarine for tile trip. 

It k no new job to him, Already 
1 10 has been successful in navigat- 
ing an undersea cra-fl beneath 
fields os thick ke, In bis link 
sulmi.ir fne, lire fr De fender," fitted with 
rcc- breaking devices, be has demonstrated 


» h*£k± 


Europe 
orth Pole 
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tlit: ability of Lite craft to submerge* take 
posit toil under a heavy field of ice and 
h 7 Its buoyancy smash through to tbc 
surface. 

True, these excursions under the ice 
were of very brief duration compared with 
the Spitsbergen to Bering sea voyage, hut 
the veteran submarine bui liter is of the 


(in qualified opinion that 
the arctic trip will be a 
success from start to fin- 
ish. Furthermore, lac de- 
clares. it will he of the 
greatest importance to 
shipping interests the 
world over. In fact, he 
deems it sn important 
that lit has already pre- 
pared complete working 
plans for a big cargo-car- 
rying submarine, and is 
ready to start its con- 
struction. 

This new submarine 5s 
a real colossus as com- 
pared With any hereto- 
fore built. Fighting sub- 
marines average well un- 
der 3fl0 feet in length. 
The giant undersea car- 
go carrier, the “Deutsch- 
land," that in the early 
days of the world war 
made successful voyages 
between Germany and 
the United fit ales, was 
315 feet in length and had a beam of thirty 
feet, with cargo capacity of about a thou- 
sand tons. The new Lake submarine will 
have a ten gtli of 395 feel, a beaut of fifty- 
six feet and will be capable of carrying a 
load of 7,500 tons. 

|J There is a real place for such a craft 
in the shipping of the world/' declared 



A Giant Cargo Submarine Which Is Intended tu Carry Freight, tn Europe by Taking the Sheri Routt through 

iht Arctic Oce*rt, Making th« Trip under (he lw 
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Mr. Uke in an exclusive 
interview for Popular 
Mechanics Magaainf, 

fi Thc cargo-carrying sub- 
marine will afford a ve- 
il icle for sliortening 
many world shipping 
routes and lessening of 
elapsed time between rii^ 
port of loading ...... ..... 

port oT unloading. 

The supreme direct- 
ness of these submarine 
routes proposed liv Mr. 

Lake cannot be appreci- 
ated by study of an ordi- 
nary flat map, which dis- 
torts distances and even 
directions. Tracing them 
out on a globe, however, 
makes the matter clear. 

"Let’s take a look at 
these routes," suggested Mr. Lake, step- 
ping to (lie globe. "The distance from 
Liverpool to Yokohama by way of the 
Panama canal is a little over 13,fKJQ miles. 
That's the shortest route available so .1 
surface vessel, A submarine, capable of 
cruising beneath the ice, linds tins round- 
about path replaced by an absolutely 
straight course — the one up through the 
Arctic ocean. The distance from Liver- 
pool to Yokohama, yin the north pole, is 
o.fUlO miles, a saving of more than half 
the mileage. Going from Liverpool to- 
Seattle bv Lhe tatter route would mean a 


A Small S.rSn: ariie Fined wilh ,in Icc-Bren'kin^ Attachment, FZ . 1 i : , Ii so 
Fine under th u Ice and ForcE Its Way Up 


saving of about 4,000 miles over l lie Pana- 
ma cmin! route. 

"A submarine can cruise as rapidly as 
the ordinary cargo surface craft. Further- 
more, Eying low in the water, its progress 
will be little retarded by bead winds. In 
the event of encountering heavy gales, 
the undersea craft can submerge and pro- 
ceed in the calmness t>F the lower waters, 

"The submarine capable of cruising die 
arctic seas wilt open up vast storehouses 
of natural wealth, at present unreachable. 
No rtFi of the arctic circle, close by the 
mouth of the Mackenzie river are great de- 



Tfc,« Diagonal Attachment, Lite a Street-Car TcjlUv th.je l- Intcjidcd io Protect the Siihmaciut Ecu in the 
Ice; thf Cut Also Would Carry Ice- ESrcakinK Attachment} 
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flown above it, tied are 
that there are many open 
leads of water at lister - 
vals throughout the (low. 
This is another factor in 
favor nf sell marine navi- 
gation of the route. A 
submarine cannot cruise 
indefinitely beneath the 
surface^ Lite craft mint 
have access to Lite open 
air at intervals so that the 
engines may he run to re- 
charge the batteries that 
give power when cruis- 
ing below, 

"However, even Ef no 


Aha™, SeatiTig VcsieI C.i i: r-Ii i Ln I-t-e, .i Ratt ltl6 
Sub mu rune Would Avoid bv Traveling binder Ih.e PIoel 
R iebt. German Submarine Thai Brought L-aud at 
DjvotwHV tu Amrrka. (limnjr W arid Wot 


posits of copper ore so rEcli that otte may 
pick the virgin metal out of the seams. 
Besides copper, the same district lias huge 
deposits of high-quality coal and petro- 
leum. 7’ he submarine will make them 
available. 

"Them consider Siberia. There's a 
wondrous store of wealth locked up hi 
her inaccessible expanse, Under present 
conditions, the expense of getting out her 
fold, silver and base metals and the great 
crops of grain that could be raised on her 
fields with their twenty feet of rich, black 
loam, would take all the profit out of the 
operation, However, five great rivers* 
open to navigation for several months of 
the year, lead from the interior to points 
on the Arctic ocean coast. River boats 
could bring this vast store of wealth down 
to ports established at the river mouths. 
Th esc harbors are ice-bound the year 
round, but a cargo submarine could reach 
them at any season. 

"The lest i m OiU- 0 f polar ex pi o rers p roves 
the practicability of navigation beneath 
the arctic ice. Their evidence that there 
arc no bergs in Che great ice cap, to form 
an impediment beneath the surface : gla- 
ciers are necessary for the formation of 
ice bergs and glaciers form on [and. No 
fa nd has as yet been discovered in the 
polar rli strict, 

ITS 0 1 li those who have traversed I lie ice 
cap with dog teams and those who have 


open leads are encountered, a properly 
equipped submarine will have no diffi- 
culty ill recharging her batteries. In the 
Gulf of Finland, I~ demonstrated the use 
of an ice -bo ring machine attached to the 
deck of the submarine anti operated from 
the interior. There was tlO difficulty in 
boring upward through some twelve feet 
of solid ice, running tip an .air-intake jiijie 
and operating the engines, with tile craft 
several feet below the Surface. 

u The cargo submarine designed for 
under- ice navi gat Eon will, of course, he 
equipped with an ice borer. The upper 
part of the hull will Carry a device of 
proved practicability for smashing through 
fields of light ice. 

"it 5s my prediction that a direct out- 
come of next summer's cruise from Spits- 
bergen to Bering sea, will be opening of 
the northwest passage to regular traffic.” 


ft- 
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ALL THRILLS OP GOLF IN TWENTY-FIVE^FOOT IHNG 




(lit player takes :l healthy swing from a 
lee htsiJe the mie-yanl line. If the swing 
is executed ht jir > -]ier form, the hall is 
Sttit dSLO the groove, llie centrifugal force 
keeping the pellet traveling many timer- 
aronnrl this l’ti lflvc which offers liulc 
friction. If ibr blow is i m properly ex- 
ecuted, l tie ball flies up ward against a net 
iv li fell extends over the "iiii of the riii£ 
halfway round tlie circle, anti its force is 
wasted, 'l'3i f ring is marked in yards, one 
trip around its circumference represent- 
ing 1 twenty- five yard?, so tlie yardage for 
each stroke is quickly estimated when (lie 
ball stops. The cup is in rlie center of 
tlie circle, hut at a distance of six feet 
from if is a ring of cotton hose, folded so 
its outer edge presents an effective trap 
for the halt at every point, Tlie only way 
of teaching tlie green is by employing 
hank of chip shots. Execution of a suc- 
cessful bank shot is difficult, even feir the 
expert golfer, because tlie hank must lie 
in mle against tlie concave surface of the 
outer ring, and unless the angle is cal cu- 
bit ed wiih exactness, the ball i? almost 
certain to fall short or overshoot the 
green, Once on the green, there still re- 
main' the possibility that a six-foot putt 
wit) he necessary to hole out. 


How JlHl-Pno: Drive and Many Olhtr Shots Arc 
F'iadtiic on ^ TTvenly-FL-Yi-Fsrcs Circular Qoli Couch- 
Surroundctt by # Contfli'i King j„ Which Hall Tiavela 


1 1 the thrills, hazards, difficulties and 
shots that are possible on a real golf 
course are contained wit bin the space of a 
twenty-live- foot circle in tlie late it varia- 
tion of the miniature course. The course, 
however, is immature only in ihe sense 
ilmt it occupies a small extent of >pacc 
and can he set up nti the lawn or in n 
large room, for it enters virtually every 
kind of stroke that can lie made on any 
fairway, from 300-yard drives to exasper- 
ating hank and chip shots. The secret of 
making a 300-yard drive within the re- 
strictions of a twenty-five- foot circle lies 
in the construction of the frame. The 
cast-iron ring, about a foot liijjli, is molded 
in a deep concave shape. Tt is in this 
grooved circle that the ball travels when 




f 


* v r 




1 


(X- fit- 

534 POPULAR MECHANICS 


BOAT SPEEDS MORE THAN HUNDRED MILES AN HOUR 




Pt'uLtf., 1'lAIIK >'ew.-. LLU. 

V|jjiya the Speedh-eal c, MLs-i tin|jl;j:isl II. ” ip Which Kaye 
Doji Recently Broke iha World's Speed Recririi 

driven by Kaye Don, British racer, 
the speedboat “ Miss England IT" at - 
tained a speed of move than 107 mites an 
hour to set up :l new world's record dur- 
ing recent tests on Loch Neagh,. Heat Bel- 
fast; Ireland, A pace of 1 1 D miles an hour 
was not officially recognized during the 
1 rials, Tliis is the craft in which the Eatc 
Sir Henry' Sc grave, British automobile 
racer, was billed when it capsized Lit T-ake 
Windermere. Since that accident it was 
overhauled ami repaired for a race at 
RiJCnos Aires, in which Dim also wilt net 
as the pilot. 


increase in air passengers 

£j[ CARRIED BY U. S, PLANES 

American air-transport lines in 1930 
carried 38>,91Q passengers, an increase of 
133 per cent over 1929. Thirty- four major 
tines, according to a survey of the acro- 
tta utica! chans her of commerce. were op- 


& 


crated regularly cVcf eiiOl'u than 
50,000 in il eS uL airways in the 
L' ni led States, southern Canada 
and a score of Latin* American 
countries. These lines ftew 28,- 
833,967 miles, a forty-two-per- 
ccm iiicrea-.e over There 

was a marked increase in safety, 
only one fatality being recorded 
for every 3,900, (XX) passvnger- 
miles. Less than seven per cent 
of flie 53,000 scheduled trips were 
canceled or not completed, bad flying 
weather accounting for nearly alt in com- 
pleted trips, A few trips were canceled be- 
cause of insufficient traffic,, but mechan- 
ical difficulties accounted fop only a mi- 
nute fraction of tEie trouble. Mare than 
8,000,001} pounds of air mail were carried, 
an increase of about 1 ,000,000 pounds. 

iX-'btt* 

GIGANTIC BRIDGE SPAN LIFTED 
BY PULLEY-BLOCK METHOD 

Lifting a heavy load in a warehouse Es 
accomplished simply by hanging a pulley 
block from the ceiling, attaching another 
to the load, and hauling on a rope passing 
through the pulleys. The same principle 
was recently employed by engineers faced 
with the job of lifting two spans of a 
st cel-truss b ridge, each 139 feet long and 
weighing fp^y-five tons. The problem 
arose whjjfi it was found that, because of 
bridges ear Stanwood, 


a new 


n ipaA 


ChXbU. n . 2 s f 




QL^j^u) 

Midi,, would hate to stand twenty- nine 
feet above tile mean water level which 
required lifting the spans twenty-one feet 
10 concrete abutments, one at each side 
of rhe stream and one in the center St-eel 
columns and crossbars were mounted on 
the foundations and pulley blocks were 
suspended. Each &pan was raised sepa- 
rately by rigging pulley blocks at each 
corner, the upper block attached to [be 
temporary frame a ml the lower lashed to 
l li c lowest part of tlic bridge structure. 
Cables, passing through each set of blocks 
in a six * part line, were pulled by two two- 
drum hoists, one on each side of the river, 
and the use of nix- part line* on each of 
four corners, thus making the load actu- 
ally lifted by each drum of each hoist a 
little less than two ton-.. Each corner va* 
raised Four indies at a time, and the first 
span was lifted in less than three hours, 
the second one requiring even less time. 


POPULAR MECHANICS 


BETTER INSULATION IS FOUND 
FOR ELECTRIC WIRES 


Prespa i=i-£ 14 Acuity S-iiLuenllts? Varrirth Tr.*ckq:c:i j, 

M Ik i r id E ■; L.i ;im e n c in CuniaiiiLr 


AIRPLANE FOLDS INTO TUBE 
TO FIT S.UD MARINE Q A J 

Successill] test llightr have been made 
Ijv che navy with a collapsible seaplane 
that can he taken apart and folded Into a 
Ip lie in three minutes 10r carry in" on a 
-ubmarine. I t ha..- a wing Spatl of thil'ty- 
one feet, a length of forty- nine feet and 
develops a speed of approximately IHHI 
miles an hour. The wings do not fold hut 
are easily and quickly detached. The en- 
gine drives a pusher propeller anti folds 
down upon the fuselage. Wings and pro- 
pdl er arc constructed Co fit itttu a tank 
turret on the submarine* while the fold- 
ing fuselage fits into a larger tank. 


t 


Collapsible Ai:plji:r- TllJii Cor. Be Taken Apart and Bc-ldod into a 
in Three Minutos- for CarTjrihi in- i StdjifriAOiLt 


Successful tests reeentlv have bqm con- 
:1 uded by the lyestingliouse EJeTttic and 
Manufacturing company with a solvent- 
less vartiisb insulation for electric wires 
that is exp eel ed to save the electrical in- 
d u s E rv over ,n00,fK10 n y ca r. T he i n s u la- 
tion provides a new F method of forcing 
electricity to follow a prescribed pa ill, 
and is applicable lo virtually every held 
of the industry from liny clock motors 
to electrical giants. The varnish com- 
pletely fills the pores of the fibrous ma- 
terial between the wires, becoming an in- 
tegral part of the electrical apparatus. 
Tbe varnish is placed in a container, 
heated lo make it flow freely, and the 
object to be insulated is placed in a second 
container and the lid is 
clamped down. The air 
inside is removed to 
form a high va e u u m 
and pressure is applied, 
afler which Hie varnish 
is drawn from the first 
container into the sec- 
ond, until the object is 
submerged. Apparatus so 
treated have no hot spots 
such an develop in ordi- 
nary impregnating ma- 
terial* where air holes 
are likely to form, mak- 
ing the insulation poor. 
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SUBMERGED FLAME MIXED WITH WATER IN BOILER 
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BURNING UNDER WATER 


s 3 aa^ 


FOUND MORE EFFICIENT 


For heating boilers, a remarkable sys- 
tem of submerged combustion, itt which 
the flame, burnhig under water,, is applied 
directly to tlie liquid, Eias been tried suc- 
cessfully in England in actual beating in- 
stallations. This system differs radically 
from an earlier process wherein the flame 
of an o xy acetylene torch burned in a 
space blown clear of water by compressed 
air. The latest flame is intimately mixed 
with ihc water itself, a honeycomb de- 
vice* through which gas and air pass, in- 
suring a perfect mixture of tEn: two in 
order to achieve virtually complete com- 
bustion in the boiler. The melEsod is 
based on 3 lie fact that the flame is gen 
crated faster than it can be dispersed and 
is therefore unquenchable. The speed of 
the flame in lEie combustion chamber 
reaches 3fX> feet a second. It is in Lite 
enormously increased efficiency that sub- 
merged combustion scores over the ordi- 
nary plant, shown on tEic opposite page 
at The lower night, due to the great total 
heating surface provided by countless 
bubbles, as compared with the usual fur- 
nace sides, These gas bubbles give a heat- 
ing surface of over one and one-half acres 
per cubic foot. At the upper right In the 
drawing is shown an actual installation 
with automatic push-button control, ft 

a * Hh 


lie Legit UiJif * M«b.Rnh-n1 Man, Imli. (tie Rotwi 
Figure Only Cali Is A(tcn:Lon Lc a Sheet- M«jL SI'.cti 


ROBOT OF SHEET-METAL PIPE 
ADVERTISES SHOP 


FOLDING FACE MIRROR SHOWS 
SIDES AS WELL AS FRONT 


Taking advantage of the vogue in 
roFiots, or mechanical men, for advertis- 
ing purposes, a California sheet- metal 
toft'll cr constructed a realistic replica To 
'attract attention to his war Co, The figure, 
which cost but a few dollars, wan placed 
in a conspicuous position outside the store 
'and was made more effective by using 
bright pain i for the face markings. 


Two facing mi r-0 ^LECTRIC EYE WATCHES STAR 
J b?1*J TO GIVE ACCURATE TIME ft 

hinged ha mile ho^ 'To give in absolute check for setting 
that when they the clock, a photo-electric cell, or electric 

■ eye, is used to record with utmost ac- 
curacy tlic passage of a star over a given 
i meridian. For this purpose, the cell is 
‘placed beliitid Lhe Collimator slit of an 
^astronomical telescope, a hair tine being 
^focused al the middle of Hie slit. When 
■die image of the star comes upon one edge 
of the opening, the light passing the edge 
covering of thesis used to produce a musical note in an 
mirror is a dur- auxiliary device connected to the cell, 
able substance re- ^ When the stur coincides exactly with the 
se [Sibling mother of pearl, and since the hair line, the light and also rhe musical 
glasses fold togetEicr, they are protected note arc interrupted. Simultaneously a 

from dt|jt and from be in^ scratched, ’[►holographic record of the transit is made. 

f H _ J T 


are opened, they 
show the front 
anti sides of the 
face, and may bt 
adjusted to obtain 
a view of the back 
of tFie head as 
well. The outer. 
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POWER-PLANT CAPACITY TOLD 
BY_WEATHER OBSERVERS 

V\- /afh q I- observers foretell other tilings 
besides tomorrow's rain or shine. Several 
oi" them are regularly engaged in fore- 
casting the [laity Capacity of tli e 4 ." ono - 
wingo hydroelectric plant on the Susquc- 
hiitmtr'tTver. TiTis power project differs 
from most installations because at certain 
periods of the year, during low water, it 
serves as an auxiliary to line steam plants 
of a Philad elphia ele c tric e amnaz ur. while 
during IngTl water, tlie steam plants are 
auxiliary to it, neither being large enough 
In carry the entire load alone. It there- 
fore is necessary to approximate Lite 
an] punt of electricity the hydroelectric 
plant can supply at alt times. For this 
purpose weather observers are stationed 
along the river ar fixed points, They keep 
accurate check on rainfall and the condi- 
tion of the river, wiring the information 
to a central base, 


Ou'board.'MDla? Boat Equipped ■with, P&iver Bic-wer 
Us«d to Dun Mosquito- Infested Waters 


POWER FAN KILLS MOSQUITOES 
BY BLOWING POISON DUST 


LOUVER-TYPE WINDOW AWNING 
PROMOTES ROOM COMFORT 


ter circulation of air, reduction of 


Portah tc power fans. Installed on out- 
board- tti o tor boats, are Seeing used with 
nin eh strreess in mostyiiito extermination 
in Home areas, The boat is propelled in 
mosquito-infested waters and the fan 
dusts the area with Paris green and pow- 
dered lime. Only one man is needed to 
operate both boat and fan, the fatter be- 
ing gasoline- driven. The nozzle capacity 
of the blower is ],5fH) cubic feet a minute, 
and Ike dust emitted is elTeetive for more 
than SOff feet. In other sections, natural 
enemies of mosquitoes, birds, fish, lizards 
fj.it s mid frogs arc being enlisted against 
then]. The greatest known destroyer of 
mosquito larvae is the dragonfly, hut blad- 
derworr, a plant that lives in the marshes, 
also traps large numbers of them, and 
some kind- of minnows have been known 
to cat fifty-six times their weight of 
larvae ill an hour. Bats w ill often con 
sttme 1 ,(XJO mosquitoes in a night. The 
cannibal, nr French, mosquito has a great 
antipathy lor humans, but feeds ort the 
mosquito that dues annoy humans. 


fire hazard and greater beauty arc among 
the advantages claimed for louver- type 
window awnings recently introduced, 
Since they Call easily he adjusted to vari- 
ous angles, they admit fight and air while 
excluding the sun, and the openings pre- 
vent file gathering of dirt and the lodging 
of cigar or cigarct siubs f a frequent cause 
of fives on usual awnings. 
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Liard. Bacon Tellinjc a Met nf Extras Howto Ktp;l?ECi Aciiplt Jar a Color Comedy; Note Soundproof 
Shields around Cameras and Apjura'tig »i gear 


IN THE LAST [wel vein cm lh, movie 

1 realism has grown in every dim eng Eon, 
All tli e world moves across a screen, anrE 
Lite players thereon arc electrons. In the 
movies, science has for lEle first time 
vitalized! and strengthened an art. 
Shadows now talk with the fidelity oi 
men and women in the flesh, The latest 
method of recording and reproducing 
brings the greatest single advance to tliis 
technique in the past four years, A prod- 
uct of the we st- coast laboratories of the 
Electrical Research Products,. Inc., the 
new process of noiseless recording will 
soon he used hy 7,500 theaters. It is the 
answer of sound engineers to the public's 
criticism of ground noises, static, scratch- 
ing and "noisy 11 silence, 

Before these problems were a Hacked, 
record crl sounds extended only from 
about 2tK) cycles per second, in the lower 
ranges, up to 4,iirx> al the higher ranges. 
This kind of reproduction gave reason- 
able clarity to the spoken word, hut faith- 
ful musical reproduction was impossible 
because one could hear none of the hass 
or shrill frequencies. The once- familiar 
lisp Eii the movie voice was caused by the 


alliance oi higher frequencies. Pictures in 
production at the present time, there- 
fore, have their sound sequences recorded 
in a greatly extended range of frequen- 
cies: from sixty cycles at the low end, to 
6,000 cycles at the high end. What now is 
sought is a low-range goat of thirty cycles 
and high-range goal oi 1(1,000 cycles. The 
human car's reception extends between 
twenty and 1 4,000 cycles per second ; that 

is, the maximum range possible: with 
highly sensitive eardrums. If you lose the 
high, shrill voice of the violin, the cello 
bass, and the full range of the piano, the 
human car senses at once the lack of 
“mu si cal personality" or timbre. 

As a receiving apparatus, the ear is 
extraordinarily efficient. It cannot he de- 
ceived so readily as the eye. It hears the 
equivalent of nine and one- half octaves, 
that in, from the lowest rumbles of pipe 
organs to the high jingle ot keys. And 
as regards loudness, the ear is sensitive 
to the rustle of leaves and the thunder of 
artillery. The ratio of volume hetween 
IF: esc noises is as 1 to 3(10,(100,0011, [ Fic car 
detects a change of only' three-thousandths 
in an octave. 
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picture re product ion is better in winter 
than in summer. His answer was that 
winter clothing absorbed more sound than 
summer clothing. 

A Broadway showman ashed the en- 
gineer to determine why reproduction was 
hotter in the afternoon than in the eve- 
ning, And the answer was that starched 
shirt fronts OH the: anon deflected the sound 
waves and caused a slight echo. 

A crew of lour sound engineers were 
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Better lo under’. land 
the problem, t lie B e 1 i 
Telephone I aboriiiories 
devised a “sound liber” 
or sound analyzer. 

This instrument li itF. 

(lie ability to distinguish 
and r-epnraie ihc different 
frequencies making lip n 
given sound. The human 
voice is made up cii 
sounds ranging i r o to 
fairly low io a high pilch. 

Tht electric niter can quench any fre- 
quency in the voice, so that, when it in 
reproduced, we have a sound that is free 
from either high or low tones. Tf the 
filter is made Lo cut out high pitches, the 
voice sounds low and guttural, and hardly 
mid ers rand able. All sibilants, such as the 
letter “s," are dropped and the speaker 
sounds as if lie were lisping. Quenching 
the low notes makes the male voice sound 
effeminate and screechy. 

Theater acoustics arc another factor 
which determines timbre and sound fre- 
quency range. The problem, therefore, is 
to quench a sound before it echoes, hot 
not to stifle resonance. The average 
speaker utters three words per second, 
and iF a theater's acoustics are such that 
each word persists five sceo oris, you have 
fifteen words flying about simultaneously, 
and the ear k in agony, The amount of 
absorption in the walls determines how 
long a sound will persist. Rugs, clothes, 
curtains, upholstery ami, recently, eicous- 
iic cells, may be used to quench a vibra- 
tion or echo. 


assigned to diagnose and eliminate the 
hum in the sound equipment of a New 
York t hoaier. They began work after 
tlie theater c Eased, near midnight. A 
l.DOO-foot reel of tested film was run 
through the projector. The hum pci 
sis ted. An analysis revealed at once that 
(he outside current was impure. All night 
l hey tried to eliminate noise by li Etching 
on coo ctcnscrs. Dawn came, and still no 
results. At length, one decided io walk 
around the block for a breath of air. Thus 
lie discovered that the block Em used a 
power station that had been tampering 
with the voltage of the tlicater current, A 
special condenser eliminated that inter- 
ference. 

The new-process noiseless recording 
has solved some of the found engineer’s 
most pressing problems. lie has cut 
mechanical and artificial noise?, to a point 
where nothing save refinement is UCCCS' 
nary to liring the system to absolute per- 
fection. 

Iti Hie early days of sound pictures, the 
monitor man, or mixer, sat in a separate 


Each theater provides the sound en- 
gineer with it^ own peculiarities. Recently 
one was asked to investigate why talkirig- 


s rum d proof room and judged the qualify 
of the sound. Soon the portable monitor 
room was developed. Etui now the tnou> 
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POPULAR MECHANICS 


rot 1 may walk ahnut with his head insulated 
against silt nni&r.s except those Lliac come 
to him through a set of ear muffs. 

To measure i tie development of film, a 
new "sensiometer" and “densicmicter" 
have been introduced, A new system of 
reproducing sound on a disk ha-: been 
perfected. It engraves an lip-and-dowtl 
groove, tli e- "hill -am] -dale,'' instead of the 
old "lateral Cut/' Hill a tad dale permit a 
closer spacing of tlic groove, so that a 
twelve-inch disk will run as long as a six- 
teen- inc Ei disk of the old type. 

In order to cake ’’failing” — the matter 
of controlling volume — out of the hands 
of the projection operator* Eft PI has in- 
vented a “dubbing” machine. The average 
B.OOO-foot pic Lu re is made tip from about 
200,000 feet of negative, e* pertly cut and 
assembled. Mat orally, the tone and equal- 
ity of squehIs in different scenes do not 
ntn into each oilier with pleasant transi- 
tion. The dubbing machine makes pos- 
sible the re- rcco riling of the film under 
controlled conditions, so that the producer 
nt director, and Eiot the projectionist, can 
lay the exact emphasis nil holb voices and 
music. The sound quality is not marred 
by distortion, lit dubhtng, sound effects 
can also he added, jttch as instrumental 
music and artificial noises, This is a highly 
specialised art. 


FOOT-OPERATED BANK ALARM 
WORKS AUTOMATICALLY 


Ftiftl-OpCriEtd ALrm Wlijuli h! C I i^i JuLS-ly 

when ihu Pixlal Par Is. M-cr.Tii Upward 


THREE-WHEELED POLICE AUTOS 


ruviLL rtuiuo n T° provide a continuous alarm tn case 

DODGE HEAVY TRAFFIC^ f *77°* a 1>artfc hoWup ' a foot -°Perated system 
_. ... . ..*■*" mas been devised that, once started, keeps * 5 

no ringing no til it is switched yff. Many ^ 


Small three-wheeled automobiles are 
being used by Htjuads o f London police 
to speed through dense l rallies' Tile cars 
are sturdily constructed, and their dis- 
tinctive appearance helps identify them 
and keep other drivers out of the way. 


arSc le- W hi:i;l7«] ft uto- Employed b/ London Police to 
Make Dcuei TJetl-c in UuAvy Tulh,- 


foot -alarm systems depend for opera! 
o it tli e p res s i it g of a co n t act bu tton. Wh c n 
fills is released, the alarm no longer func- 
tions. Bank bandits have learned this*, 
often warn tellers and cashiers away from 
counters or cages so they have uo oppor- 
tunity to operate the alarm The latest 
warning is operated by a bar under the 
teller's desk. This bar is lifted up with t 
toe. Tills action makes a contact with 
switches which start the alarm ringing and 
at ihe same lime cause swinging legs on 
the crossbar to assume a vertical position, 
thus keeping the alarm switches in con- 
tact. The device then operates automat- 
ically until the Imr is released ruid pushed 
down. The upward movement for con- 
tact makes it less likely that the alarm 
will be set off accidentally. 
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OF SHIPS ARE SHOWN IN MINIATURE OCEAN 



i 

Map d: Mini.^lbrt Oc«ir. with Lane;, Indicated !hy Lima and ili-c- PivaittM nf Sl.i-jis l<y tfumtitrfi; i I n Map 
Is an Aid Co Fasierijj ltk in CrttinK Thiir B tarings on a Voyage 


^ - 


Passengers on ocean liners often h;ive 
difficulty in penin^ i licit bearings unices 
they are familiar with latitude and longt- 
rude read ings and meanings. To assist 
them in deter m in big their position at sea 
easily, csoitte German vessels are provided 
with maps in the form of miniature oceans 
with the steamship lane* a SI plainly 
marked. Numbered markers show Hie 
position of various ships on the lanes,, 
these markers being shifted daily as tit e 
ve?seU proceed. 


for llte purpose. The railroad owned no 
e>cess ground in congested areas, so it 
was mipossililc to run ihc 1 Elies, he side the 
track. The company therefore FmiLt frame- 
work ovgr the tracks to carry the lines. 
Tn the future the elevated structure may 
he employed as supports for the wires for 
vl petrification of the railroad. 


ELEVATED POWER LINES RUN 
OVER RAILWAY TRACKS 

ft X "^lEi many central power plants En op- 
eiation, the problem of finding n right 
way for transmission lines is important i- 
since she cost of underground cables is S 
often prohibitive and the line frequently 
must pass over valuable ground, Om: 
company is using a railroad right of way •, 


TWO-SPEED AUTO AXLE GIVES 
. %r\ GREATER FLEXIBILITY 
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* Fort! 
passenger cars 
anti trucks tho ad- 
vantages of a 
four- speed trans- 
m i ssi mi, a i w 0 - 
speed axle actual- 
ly offers a choice 
oF six forward 
anrl t iv □ 
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PLASTER MACHINE COATS RIPE 
TO PREVENT CORROSION 


To coat pipe lin cm with cement in on nr 
rm f] thus prevent corrosion, a compact 
introduced by a western firm, savc.i 
time and work and in saiil to apply lilt 
^material so effectively that a longer-liist- 
C, ini' coating is formed. The apparatus 
^3 consists of a gasoline engine, to operate 
-.the blower, and a generator, to furnish 
™ power for the hopper and brush-head 
’■motor, Damp sand is nii-ved with cement 
^Jand moistened ns flic materials pa** 
through tbc machine so that a spray of 
m line particles or sand, each coated with 

3 tlie proper amount of cement, is forcibly 

4 applied to the pipe, driving away the atr 


EE|ffngjii«l Si-crhMeci|K; wtih Folding ’’Enri” That Is 
U Sid to Locate Lealcs Lr:. Wa!«i Pspfc* 

FOLDING '‘EARS” FIND LEAKS , cJ 
IN WATER PIPES \ 

Operating on the principle of the ^ 
stethoscope,, an instrument invented hi A h 
London enables a tester to detect leaks 
in water pipes and also to determine in 
which direction the water if flowing-. It 
is an adaptation of the principles used 
■during the war to locate hostile aircraft, 

The on t fit is compact and portable, and is 
’■aid to be so effective that it will register 
sounds in pipes at a considerable depth. 


PORTABLE PHOTO -PRINT ERE 
IS LIGHT AND COMPACT 


l liking toe place ui t»e heavy and 
cumbersome leLter press, a portable plio- 
'togra|diic- print press now is being offered 
ms a light and compact unit for photog- 
-raphers who do work while traveling. It 
Tg-'ruojJe of heavy oak pieces mitered to* 
^ether In prevent warping, and 
equipped with heavy preshrunk webbing. 
^lo j nallga hi e- iron motsd n^rj • are intend- 
ed to withstand many times the strain 
‘likely to be placed on them. The bfraa'd^ 
1 ltc drawn together with great pressure 
| by tise leverage principle. The lever Is 
.fastened into anchor plates, ami then 
brought forward to evert an evenly dis- 
tributed cM-es-sure throuRiiaiit the press. 


Purtablf ■QutJlt U sect Fw C^Uipr PipG Lines w>1 h- 
t-rmHr.it Martur ta Prevent Carroiion 


a& it strikes the surface and clinging 
tightly until a suitable coating is Formed 
ripe* treated [n this way have success 
fuliy withstood corrosion for long pe- 
riods. The machine in also adapted to ap- 
plying acoustical aod jtilEier plasters. 
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foritia f n s t U •■L'- O i Tc c ]i - 
nofogy. It lias long been 
assn ni if 3 that electrons 
in solids, like those in 
gases, arc in rapid ma- 
Lion, hut this remained 
merely a theory until X- 
ray pictures offered 
proof. T h e apparatus 
used in obtaining the 
pictures consisted largely 
of an X-ray tube, a strip^* 
of met rd to serve as a 
scattering body, or tat- ■ 
gut, a device for gather- . 
big some of the scattered* 
X -rays after they struck - 
the target, and photo- 
grapliic i list ram cots for* 
reproducing the impres- 
sions made by the sent-** 
tered rays. When struck ' 
bv X-rays, electrons re- 
coil just as docs a billiard 
c balE 
>1 iff c: f , 
liether . 

the billiard ball is in mo- 
tion Or not when the cue 
ball strikes it. In tile ex- 
periments, the X-rays(P 
corresponded to the cue 
hall. Had the rays, all of uniform length 
;l t the beginning, struck a stationary ob- 
ject, they would have been scattered, but "► 
would si ill hare been more or less uni- - 
form in appearance. Instead, tile photo- r 
graph showed a blurred band of many l 
line;-, each of which represented scattered 
rays of one travel ength. Tills indicated 
that the electrons were in motion. 
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Cimeia on n Swinifinu Crane for Taking CtotwcI Movies; Che Crane Is Mount 
od cm a Truck. Thun A Keinl isre Great Miutimr-atiilhsi 


CAMERA O.n A SWINGING BOOM 
MAKES CROWD PICTURES 


To give the illusion of large masses of 
troops participating in battle scenes in 
one of (lie war films, cameras which made 
the pictures were mounted oil a sw inging 
crane which in (urn rested mi a heavy 
central column placed upright on a truck. 
Tht-; mobile movie equipment is capable 
of great maneuverability since the plat- 
form on which the cameras and cam etna 
men stand can he moved horizontally 
along die length of the boons, and the,^_ 
Inn mi itself can lie strung in a circle or ^ 
moved up or down on its base. 


METAL SEAL FOR AUTO BRAKES 
A n c^KEEPS OUT DIRT 


Fitting t ightl y 
Over th e brake 
drums and hous- 
ing of the iiiodel- 
A Ford car, metal 
seals keep out dirt, 
grease and water. 
They a r e easily 
adjusted, require 
no drilling of 
linle-cj*' new purtH. 
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ELECTRONS OF SOLIDS SHOWN ^ 
XW° BE IN MOTION -A 

Direct pllotographie evidence that my- 
rinds of elccl ions are rotating in orbits in_. 
solid matter at high velocities lias been ■ 
obtained bv two scientists of the Cah- 
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ELECTRICAL HEATING OF SOIL 4 ' 
USED TO SPEED CROPS j- /% 

TtusS: ^towitb in Europe are cxpcri- 
m cntiri^ with a system of electric heating 
for the soil L o obtain better and earlier 
crops. One farm near Berlin: has an acre 
■ :■ l" ground warmed by electric cables on 
which earl y vegetables are grown. Gn the 
same farm the poultry houses are kept 
at constant temperature day and night, 
and when an egg is laid, it drops to a 
traveling hand and is immediately earned 
awav to be stumped with the date. 


WIND ELECTRIC POWER PLANT 
MOUNTED ON A DERRICK^, 

Breezes blowing over ail Indiana farm 
furnish all tile energy required to provide 
electric power and lights through the 
medium of a wind electric-power plant 
somewhat resembling an ordinary wind- 
milt. The outfit consists of a wind wheel 
mounted on a seventy- fivc-f apt derrick. 
The main body of the wheel in constructed 
oi two pieces oF six t een-a nd-oite-Ual i- 
foot steel Lubiiig, and at each end os the 
propeller hi side the tubing is a weight, 
held iit place by a spring and connected 
to a govern oc in the center of the pro- 
peller. As the r'peed increases, the weights 
cause the governor F>ar to turn, and thin, 
through a system of gears, causes the 
dampers to turn crosswise in the path isi 
the wind, opening up more than halt the 
wind surface cm the blade. The L :i i 1 is 
rigid, and the wheel is stopped by a 
mechanical device that allows an opera- 
tor on the ground to turn the damper, or 
sections of the blade, crosswise. The gen- 
erator i? mounted on a p Eat form betow. 


tWini Wheel WhteJi Generates Electric Power tor * 
CJi r 'fl : Noie E laden' Which Twn tc Att JM JViiif'iei J 
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Women Brkkmaktrs in Ragland Engaged in Pressing 
the CLay Lntc- Mol . 1 :, with the Bare Feel 

WOMEN STILL PRESS BRICK 
WITH BARE FEET 

!n these days, when machinery turns 
our nearly cvcrv article used by mankind, 
the primitive art of treading bricks with 
L Pie hare feet still is practiced near Stour 
bridge, England. Here sturdy women, sur- 
vivors, of (lie original women is tick makers 
of Worcester shire, knead the clay into 
tlte molds vilTi their feet while supporting 
themselves with sticks. 


RAISED STITCHES ON BASEBALL 

TO AID PITCHERS U - Q. 3 7 

Fewer homerutts and three-base bits 
may be chalked up in baseball this year 
as the result n I changes In the cover of 
sphere. It is to be heavier, and the 
itching is to lie raised instead of counter- - 
link as before. It is predicted that tnis 
change will give Line pi tetter a much better 
grip on the hall. The total weight and 
-ize of the ball remain the same in spite 
nf the cover alterations. The Natlonal- 
Uague bait cover will be thicker than it 
•••. as before, while American -league offi- 
cials have adopted one of the same thick- 
n esi but witli heavier threads, which arc 
expected to slow up t h?^ Sphere. • "vi 

) - 
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embodies the efficiency of strictly cortv 
mcrcial machine and even greater safety 
due to its !i glider weight. 

Si i ill ait planes have always been built, 
in fact, the very Aral machines were liLtle 
s are than big gliders with a motor nailed 
in r hem. But the light planes of the past 
lave not had those deft touches of genius, 
combined with the soundest principles of 
aerodynamics, which characterize the 
newly born craft, 

U the present time you may buy for 
1- - lkan $1,000 ail airplane oinh raring all 
tin safety features and most of the clli-. 
ciency of the bigger machines. You may 
hu> the parts and assemble an airplane 
for much less. 

Tin- means that people now able to 
haw automobiles may own an airplane. 
These small machines almost fly them * 
selves. With low center of gravity, low 
lauding speed and sturdy construction, 
many entire people arc able to Learn the 
fly "itg art than heretofore. 

With the steady progress in building 
strong and efficient airplane wings and 
ligFil powerful motors, it hns been pas- 
sible io built! little machines of wonder- 
ful p-: iforttiance, and the many late safety 
dcu ie.es, h be wing slots and Haps, make an 
airplane almost fool-proof, 

Li very body in the commercial- flying 
ht i' i has long known tlmt airplanes 
would never be the success of automobiles 
■unless a plane were develO[)ed which COuLd 
be flown bv sister Stic and brother Bill. 
And now that such a plane 1ms appeared 
upon the horizon, people are wondering 
bow far aunt how quickly tEle flying craze 
-wifi go. 

It has been said that every big economic 
advancement has been found in some new 
article of general use Or method of work. 
It may be that the advent of cheap and 
safe airplanes for everybody wEH he an 
article which thousands or millions of 


Healh. P.ir:.»L Winning' Light- Plane Race at 19 SO 
Nniior.nl Air R«ei in C hic-aii 1 * 


T7' i RQM the thundering giants of the air 
with their great lifting power, ultra 
streamlining and high speed there has 
been born a newer type m" airplane—' a 
small, light low-powered machine of great 
efficiency and wonderfully suited for the 
mail oi average means. The possibilities 
for this plane, capable of carrying one to 
three persons, art almost unlimited. It 
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I [Mill Plane 


quipped wjqh Pqejlcwn-E tqr W.utr Landings anrl Tsko-Olfa: « £ Reaplane^ This Small Ship 

: L.i:. Given frl.'in } 1 CiiJ.i.ilili: P-crfornjii^cea 
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]>t: tjjj I <_■: VL'cll 1 1 ci y, and the manufacture of 
them will affiorcE work lor thousands- 
Automobiles became persona! tiecesd- 
ties only after low-priced ears were put 
on the market, The safety and ease of 
operating automobiles was another factor 
in making them popular. Time was when 
very few people were capable of running 
an automobile — or at least this was the 
general opmjion- Wealthy people used to 
import Freifcli chauffeurs, who were sup- 
posed to ho mechanical geniuses, to run 
their cars. It ottce took a mechanical 
wizard to work on an automobile and the 
pay of mechanics and chauffeurs was high. 
The horseless carriage remained a mys- 
tery to the average Citizen for many years. 
The aviation industry laces the same prob- 
lems that] confronted motor-car manufac- 


pfobably will be greater Ilian iL was lor 
automobiles at the start. There are a 
multitude of uses for a small, light ma- 
chine, Many of these uses are not 
ih on glut of at all now, but the various 
duties would multiply after the plane is 
operating. 

With a light airplane people may com- 
mute from farther distances : they can 
lake long trips within a short time and 
without nil the traffic hot her of the high- 
ways; and for limiting, fishing or other 
forms oi recreation it would be much 
better than a enr, People usually go at 
least n hundred miles on fishing and hum 
ing trips. The time it lakes to make these 
trips by automobile, boat or train, is con- 
siderable. An average speed of thirty-five 
miles ait hour on most countrv roads rn 
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adjacent valleys by means of 
tbv L e small planes. It takes a 
lung time tn cliirtb up ami lUuvn 
mountain ridges a n < I pet tn 
point-' illicit, by a straight line, 
are quite near. The small plane 
may In- loaded with onh a part 
of flh gasoline capacity n’t ml fly 
over mountain ridges into the 
other t alleys with great ease 
fine I carry a pood pay load. 

People who live on islands, or 
other places where halt conn uni- 
rat ion in slow, will find the new 
planes a joy and a necessity, For 
tjutcfc coniimiiueation acr i-- riv- 
ers and lakes, nothing could be 
better tbnn these little machines 
set on cither pontoons cj r wheels. 



five to a hundred miles 
an Esour, pays no atten- 
tion to had roads. 

Boys going and 
imp from camping 
should he able to use 
t hese small rria ell i n es. 

I'll ere is no reason why 
a boy in the early t Cells 
cannot learn to fly just bp well as an older 
person. In tests, it has been shown that 


Sioring Heath FaTa-j-ol in S-litd. arc TabLuj; the Ah While the PiLnc K-tcpa 
ft 4 1: d* Cut, ^ tlpftiOni-tritnjji 06 Stability 


They are small enough to be pulled 
Up into boat houses if they arc equipped 


hoys should learn to fly easier find quicker 
t ha n gru iv n people. 

Farmers may be able to use these small 
planes to make quick n ips to towns for 
supplies during bad- road seasons as well 
as at other times. Three to five hundred 
pounds and more may lie carried in some 
of these new machines. Some of them 
have a cruising radius of 4f)0 to 500 miles. 
They fly forty miles On otie gallon of gaso- 
line, Light airplane engines have he mi 
built which will run as low as sixty miles 
to a gallon, Tills is economy. With mule 
oil coming in as engine fuel, greater econ- 
omy and safety will result. 

It is not always necessary lliat whole 
Toads ol fuel he carried in these light 
planes. They will carry enough fuel to 
fly 400 or 500 miles, but if a person is not 
going to fly so far, the extra fuel may be 
fc placed by its weight in baggage. People 
living in mountainous country may have 
rapid communication with folks living in 


with pontoons, and a wide garage will 
accommodate them if set upon wheels. 
A few years hence, people will no doubt 
wonder how they ever managed to 
travel over rough, dusty roads in cars, 
or Creep alotsg the surface of water at 
Twelve Lo twenty miles an hour. 

Regions on the earth which are now in- 
accessible or have no methods of trans- 
portation, may be vi Filed with ease by 
means of those tight airplanes. There 
are beautiful spots in the Rocky moun- 
tains and the Appalachians which are 
seldom visited because if takes too long 
to get there by ordinary means. Such 
roads as exist wind around the mountains 
several times before getting to the destina- 
tion. But with an airplane, a person can 
take ofif, do a little circling for altitude 
and cjuictlv settle nr the destination within 
a few minutes. If a lake exists in the 
mountains, n good natural landing place 
is thereby afforded. 


i 




"'TJie Flying TiAthmh”: Sgtlf fle 
□ GlLritr, Tiiia Crai: I:; D ^ip-null 
for Installing ■' n Engine when 
ihc Pikt Una LL.irr.cr: re FLy; 
It D-evfJuvH si Spend of ElRh.tr 
Mllfis an Upm 


With ih& new planes ami cheit s iifety 
factors, parents should be no more afraid 
oi letting their children go on trips by 
an" than taking similar Trips in automo- 
biles. T is ere are more hazards with driv- 
ing automobiles today than emst '.villi the 
small safety planes. Much more work is 
involved in driving a ear im tEm congested 
roads than in flying an airplane. Aviator? 
now who are accustomed to flying 
military or commercial planes, feel a 
sense of delight in one of tile small tna- 
c h in c s. 

There is no rea- 
son why light indi- 
vidual airplanes 
should cost very 
much money, pro- 
vided they can Fie 
made tit large quan- 
i iti cs. Quantity 
production will cut 
the cost of air- 
planes as it has 
done with automo- 
biles. 

Airplane- engine 
cost could he cut 
one -half by large 
production. Wings, 
struts, landing gear, 
fittings, fuselage 
members, and all 
03 her parts, could 
he reduced In price 
at least half, if large 

% , v 
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numbers were made, It 1ms been said that 
metal wings could Sic stamped out nearly 
as cheaply as automobile lenders, if 
enough of them were needed. To time, 
wc may see regular airplane-assembling 
plants in all large towns. This will indeed 
he a big and new bttsmess. The radio de- 
velopment helped out Idle business depres- 
sion a few years ago, and as already stated, 
this new airplane development may step 
out and create the biggest business boom 
(he industrial world has ever known. 

The wear and 
tear on the small 
light planes should 
be negligible, Air- 
planes are not suh- 
i ect To [lie 5 a m c 
jolts and rough 
handling as auto- 
mobile?, Friction 
of the air does not 
wear down an air- 
plane wing, neither 
does it injure any 
other part of a 
plane. The mechan- 
ical side of these 
ii csv afrpEanes is far 
■dm pier tFian in an 
automobile. There 
is no transmission 
or rear-end wor- 
ries. All is straight 
drive and every- 
thing is in sight. 

* : i * 
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SLANG OF THE AIRWAYS 

COHE of the latest additions to 
K * Like growing language of aviation 
are explained as follows : 

"Slick pusher" — a pilot. 

"Horsing down" — a nosing to- 
ward earth, 

"Counting flic insulators' — being 
low enough to see telegraph poles, 

4 'The old ladies’ home "-—the home 
airport, 

"A milk route” — sEsorl feeder air- 
line. disdained by flying ace*. 

“The iron compass”- — railroad 
track? followed as n guide in storms, 
“ Win d m i 11” — p ro pell c r 
"Big Bertha" — 30-passenger Fok- 
ker plane. A 12-passenger is a “Ge- 
loppyT 

“A Duck” — An amphibian plane. 
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With stock airplane engines running fur 
week? in non-stop flights,, the dan per of 
motor stoppage in the air is- reduced to a 
minimum. One sel of lire?, will Iasi an 
airplane a lifetime. Only hy dctrriu ration 
of rubber would new tire* ever lie needed. 
The big 1 reason automobiles do not last 
longer than They do is. tlie constant Load, 
vibrations. An airplane vibrates, but the 
strain is not so destructive as that of atstri- 
m oldies, And n't? soon OS the general pub 
No find* out that small safe machines may 
be bought a net down with all the ease of 
an to mobile driving, there will be a bigger 
demand for airplanes limn ever existed 
for anv other vehicle of travel. 


downward, the oxygen content increased 
again, reaching it? highest point at tire 
bottom. The highest deep-water oxygen 
ratio found was 3.45- parts per thousand. 


EFFICIENCY OF LIGHTS TESTED 
BY PHOTO-ELECTRIC CELLS 

^ow bright is an electric Eight? Fliota- 
ckctric cell? giv e the answer in an appa- 
ratus demonstrated recently in London. 
The lamp to be tested is placed in a cy- 
lindrical chamber where irs light is con- 
verted into electrical current by means of 
the cell. Thn measure of current gives an 
index as lo the power of the light. 


PACIFIC CONTAINS LESS OXYGEN 
q ^ THAN ATLANTIC OCEAN 

There is less free oxvgcn in the water 
4Y, the Pacific ocean than in iltaL of the 
ijJ Atlantic, and there i.s more in the water of 
s^great deeps of both oceans than in that 

from moderate depths. These discoveries 
re made by i 4£. Erik G. Mo berg, necan- 
ograpbei\ afte^a ehemi tufa tudy’ (rPT!i5u- - 
s;md& oi-*n'm pies. Since all plant and ant- 
maUifc in the ocean is dependent on ovy- 
thc results announced arc of funda- 
mental as well as theoretical importance. 
The greatest oxygen con Lent in Pacific 
ocean water was found at the surface, 
where it was nearly saturated. The con- 
tent fell off with depth, until at 2.000 feci 
1 here wits less than one part of oxygen 
per a thn«?and. of wateijf From ^hi*. depth 
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WHILE StT A R GAZING C ‘ J 



Because large t d r scopes in o li- 
ne rvatorii:^ must be moved con- 
stantiy i]i studying celestial bod- 
ies, astronomers have been com- 
mon su ft’ e r i? rs from backache and 
Stiff necks due to the many awk- 
ward positions they must assume 
in order to see through the eye- 
piece, To make the astronomer's 
work easier, electrical engineers 
have produced li mobile telescope 
observer's platform on which the 
astronomer can ride around, the 
dome of the observatory in com- 
fort with his eye almost constant- 
ly glued to the telescope. This 
apparatus,, intended for the Boy- 
den station o [ Harvard oh-erca- 
tory,at Bloemfontein, South Afri- 
ca, consists of n carriage on 
wheels which rims around the 
base supporting the telescope cm 
a circular track. Mounted on the 
carriage is a skeleton lower, four- 
teen feet high, which in turn sup- 
ports ,t gallery or platform upQtl 
whicE] the observer end his assist- 
ants sit or stand. The gallery can 
be raised or lowered, or turned horizon- 
tally about the tower, the observer’s stage 
moving automatically with life telescope 


COnjfrvcr 1 * Platform from Which ArtronoiFiBrt thraueli Kin 

TeLavopej T-owcr an4 Tdeeecqrt Mwi Toutthur 

itself. The apparatus is controlled elect rt. 
cully by a system of relays Operated by a 
pu si i -1 >n 1 1 Orl sw itch. 


MOVIE THRILLERS COST LIVES of a film. Almost every picture of greater 
OF FIFTY-FIVE PERSONS-, , * lllJin average a cope has ii< tale of bravery 


i\ ** j and daring on the part of tho«e who 


Fackiug t brill 3 and realism inro rbe 
movies is fraught with deaths and acci- 
dents often as tragic and thrilling as the 
scenes depicted. During the last five 
years, fifty- five actors, exrras and studio 
workmen have lost their lives in making 
pictures and scores of others received 
permanent or temporary- injuries in the 
effort to provide “linir- raisers” for movie 
fans. In addition, tEic California statu in- 
dust rial-acddeut commission paid nut 
SdiZI.Wof} to members of die mot ion -picture 
industry for deaths and accidents arising 
in the course of employment. During 
lUi?Q* wheel war films were in vogue, six- 
teen lives were lost, and last year ten 
lives were sacrificed at one time when no 
airplane plunged into tEic- ocean after col- 
liding with Moot her ship during the making 


aJI&a j6 ^vW ( f 3 / 


helped create it, although the producers 
do what they Can to guard against acci- 
dents. Accidents as unusual as the scenes 
that are portrayed, are an inevitable result 
of picture making, Tn setting off a two- 
tOU charge of dynamite in one picture, 
someone underestimated tire fence of one 
of five charges, and rhe top of a lull was 
blown off, two men were killed anr! forty 
hurt. A freak blizzard, while one com- 
pany was on location in tbu mountains, 
cost the lives of two men who mistook a 
yielding hank oF snow- for a road, and 
caused the illness of many others, while 
nine men were hurt, three fatally, during 
the making of the same picture when 5 00 
men rm horseback charged down a rocky 
hillside. Among minor injuries for which 
compensation was paid are many freaks. 
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METAL-COVERED AIRSHIP TO CARRY TWENTY TONS 



Capable of carry- 
E ityr ;i useful load of 
4O,l)0G pnund^, a 
lltlyc met-SlnCO-vered 
.ill risible, larger anti 
fabler than t Ii e 
'"Graf Zeppehn, 1 ' i?. 
tn Ik- Ji i a i ] r tnr flip 
annv ar a rosr of 

$4,5(10,000. It Ss In- 
tended as an air 
Tender for a fleet of 
airp lanes, The 
metal “skin” of the airship will act a* the 
container for Hie helium gas being rein- 


Mfldt i 
Em Army; 


!MEta2-Cov«T£i3 Di.risible No Tin- ft-.iah 
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forced by circular 
rings and lungitu- 
d inn I member*. 
IE i git i motor* o f 600 
to BOO horsepow- 
er will ■! r i. v c the 
ship at a max Em am 
-peed of 1 1*0 miles 
£iii Si our when fully 
loaded. This big 
airship will be forty 
Tines the size of the 
"ZMC-2C the met- 


al-clad dirigible built ini 1 929 as ail experi- 
ment and .since thoroughly tested. 


ALPHABET KNOWN IN CANAAN 

POTTEBY INDICATES 

0 

Three signs like "hen tracks," cut Into 
a broken scrap of pottery jar, arc: con- 
sidered as fresh evidence of the antiquity 
of (be alphabet hyj^raf., ELotualn Butin, 
of the Catholic _Unii r ersE ty of Ame rica. 
The fragment was fount) at the ruins qF 
the Canaanite royal city of fSczer and is 
believed to show that alphabet writing 
existed as early as the nineteenth century 
E. c Thi* scrap is regarded as evidence 
that the Can aan i t cs , who held the Prom- 
ised Land before the Children o[ Israel 
came to claim it, not onlv knew a system 
of writing, but f had an alphabet. When 

q Ct£>v<* 

5 H> e 


first discovered, the fragment was classed 
with objects a thousand years younger 
than itself, until tfie figures xvere found to 
he similar to inscriptions found in llie 
wilderness of Sinai, south of Palestine. 
The Sinai writings show evidence of hav- 
ing been evolved from Egyptian picture 
writing, Hind (he fragment of pottery found! 
at Gezer makes [t clear that the Sinai 
alphahet is older than l„fi00 B* C., and 
probably as old as 1,900 B, C. These three 
tellers are believed to be the oldest writ- 
ing ever found in Palestine, The char- 
acters, experts say, mean ''Children off' 
the rest of the inscription being broken 
off, ansi was probably an ownership rrfeafk 
similar irt character to the title "Children 







fcltvlr kill Tus-ltcr Which Qiikktv Dttttli ili-r Ps'fi&i-llti 
of i) 4 ii£«rcu* O*io in t*»E Mi»«a 


SEA PENETRATES EARTH’S CORE 
Q l £ i IS LATEST THEORY 

Tn explain the fourteen great ocean 
currents, such .IS the Gulf stream, one 
scientist recently advanced a theory that 
the sea water circulate* through the center 
of the pji. rt It by means of innumerable 
fissures reaching down from the ocean 
floor. Tins revolutionary idea, suggested 
by Dr. Ric hard Amnia Meent z, geologist 
of Southern MetiiQfTnt T 1 nh r ? Krit y that 
water is si i eked from the bottom of the 
ocean in the equatorial regions to the 
earth’s renter and then expelled in the 
vicinity of either the mirth or smith poles. 
He conceives the interior of lire earth to 
be composed of gaseous vapors, plastic 
material ami solids. To support his then- 
rv r he points to 1 lie" fact l hat fifty-seven 
fissures in equatorial regions with a known 
depth of more than 1 S_.Of.fO feet have been 
located, , * 
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MINE-GAS DETECTOR 

XPAQSI6NS • 

11 


of Israel” used centuries la Let, Two 01 her 
evidences of alphabetizing 1 processes have 
recently mme in light, n tie found in Syria 
based 011 cuneiform signs, and the other 
a semi -alphabetic writing found in another 
section of the same COUtlltJy ,/ 

fiJUu , yvtii W x ^ 

ELECTRIC 

TO PREVENT £XRLQSIC 

"iT o'tfelc'C f^f li^pr c sc L^jp dtc^ifig^rOTJS gas 
ill coal and other mines, an electrical tester 
has linen devised for use instead of canary 
birds or lumps with a (lame. A small wire 
in the ’’nose" of (lie l ester i S kept heated 
to a temperature of approximately 1,000 
degrees Fahrenheit. In case methane ga* 
is encountered, the vapor automatically 
causes the tester to become hotter, This 
is recorded On a j^auge carried Otl Llie chest 
of the miner, giung him instant warning 
of (be dangerous gas. A special feature 
of the tester is that it can be used with 
an extension, so that the ceil mgs atld 
other remote parts of the mine shafts 
tan easily be teslcd. The outfit is no more 
cumbersome than (he ordinary ekctric- 
lighting equipment worn hy the miner, 
and presents no additional hazard in mak- 
ing a test. 


Ginann Caslris- Llntt-iing 10 ft Lecture cm Horses with 
g Living On in: aL tefuru Tnem 

GENERALS OF FUTURE STUDY 
HORSE ANATOMY 

Cadet $ all ending a german military 
school arc given thorough lecture* on LllC 
hnrsc an well a* instruction in the use of 
gas masks, tire firing and maintenance of 
machine guns and many other .subjects. 
The cavalry lectures arc given bv an ex- 
pert veterinarian and are illustrated with 
living animals and skeletons. 


d Europe has fifteen reigning monarchs 

and fourteen presidents. 
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rasping noises, A fealufl^ 
of ci|ual importance is 
that the swivel prevent 
the czlIi E i^^;, r n p c s of 
■chains from becoming v 
twisted, -_^ J 

< 


or 


From the ■G.cuuJ Id tfor Air in a Fc^ Kaa-y t.i.ihiin:, . tht Finite Ttul Cannot 
Fly, SbijHvn P«5(vw. Gives First Training 


PLANE THAT "FLIES” ON GROUND 
HELPS TRAIN PILOTS 


Student pilots ire taught the first es- 
sentials of Hying by practice ill U special 
training plane, identically the same as a 

real 5 -hip except that it Inis insufficient 

wing area to allow it Lo leave tile ground. 
The student soon become-! familiar with 
the different controls, how they affect the 
plane, and what to do in various mane li- 
vers as he lax is around the landing field. 
When he is ready for the air. the transi- 
tion to a plane that the* is said to he ac- 
complished with little d lITi cully. 


BREAK-PROOF FUEL 
TUBE AIDS PLANE 
, j , d SAFETY 

Broken fuel or oil lines ' 4 
have been a frequent* 1 - 
source of trouble to avi- c - 
ators, but tins d 
may be entirely el 
stated through the i 
duct ion of a kind of 
mg that will not break 
tl nd er 1 tie st rn in of c. n - r 
gine vi |j rations and other ^ 
stresses. The secret ofy 
its st reo gth lies in the 1 " 
fact that an oil-proof % 
fabricated -rubber cover 
log Inis been vulcanized^ 
Lo the copper or aluttii -"^ 1 
110m tutting, Tf the metal tubing &ll0t>kj_ 
break, there will be no leak, for llie outcr\' 
covering will still retain the oil or gaso- 


line, If a crack Eh 
the line does oc- 
cur while flying, 
the fact will be 
apparent in ;l 
small hump at the 
poinL of fracture. 


This can be remedied by inspection and 
repair crews at the hangar. 


L 


BALL-BEARINGS IN SWIVEL 
^ | ELIMINATE SQUEAK 


l-Lr^ L i_ • 
1 


Ball-b e a r i n g 
swivels for slih- 
Ertding porch 
:* wsttgs. bird cages, 
block-arid -tackle 
cl lain hoists, and 
many other units, 
reduce friction to 
;j minimum a ti d 
eliminate unpleas- 
ant squeaks and 


/• Jtmu 


i 


i it 


RAYS OF DAYLIGHT HARNESSED 
l L f >TO RUN SMALL MOTOR 

Operation of a half- volt motor on ener- 
gy supplied by the rays of daylight alone 
is the claim made recently by Dr, Drurio 
Lanpe. Berl in scientist , The energy' was 
created by the action, of light on a s pec in I 
metal-alloy plate. The motor gets its 
power from light reacting on a photo- 
electric cell which transmits the energy 
directly to the motor, the cell being actu- 
ated strongly by the invisible rcrl and 
ultra-red ray'., Doctor Lange said he ex- 
pected the process of thus ntiltaing the 
sun's energy will greatly affect the future 
of, 'both television .and talking pictures. 

u c.ri ' ..'A 4 .-' wl -" ja - _ 


H 


t JVuvVjf i 


'A-c 


a 



0 ot SjLfcS 2^1 a * t * t 

o k&J-* t'A, 






\ { J> O V tl L A U M K C I L A N ICS 

XVVUA) C' C'^CcVVuaA. 

NURSERY FOR ^REEDING HUGS 

TO WAR ON INSECT PESTT| j £ 

Imported bugs will be coddled in the 
lap of luxury In an "in sectary" in Cali- 
fornia erected for trie breeding and ca-e uf 
beneficial insects tliat are raised to war on 
crop pests., particularly those attacking 
citrus fruit. The structure is an H -shaped 
building of reinforced concrete with tile 
roof and over-all dimensions of about UHl 
by fifty feet. There are twenty insect- 
rearing rooms in tiie four iviiij's. The 
plant has. been made insect-proof to keep 
(he nursery hugs JO am] others- out. Cor- 
ridors ore painted hi nek and light?, are 
extinguished when doors arc Opened to 
avoid attracting the hugs. All electric 
fixtures are insect- proof and gas-tight. 

Twelve changes of air are provided hour- 
ly, the air-conditioning - system removing 
dirt and supplying proper humidity and 
temperature. Each nursery room is 
equipped with an decide heating unit 
and a thermostat providing a tempera- 
ture range from seventy to ninety de- 
grees. Air ducts arc covered with silk 
screens and supply and exhaust duct^ arc 
fit Led with air-tight dampers so rooms 
may be closed and fumigated a} any time. 


][«a£retf fivr PIigig Fls*>i FSljSU an.il Kat^y s itic 
CajnEra Shutter Sets Orf the FljililiEht 

FLASH LAMP RESTING ON HEAD 
OPERATES WITH CAMERA 


TEASPOON HOLDS TINY MONKEY 
FOUND IN SOUTH AMERICA 

a J. 4 7 - 

l C ud co m - 

fortably in an ordinary teaspoon, a liny 
monkey found in -South America recently 
was placed on exhibition in the London 
zoo. It is a pigmy marmoset, has a tail 
three times its length, and weighs less 
than a pound. 


Pigmy WnrmoscE Mr, n key Which tr. S-o fimal] T|u? I: 
Kelts. CexCo rnably in a T'taniosji 


[tier trie photo-flashlmflps for making 
snapshots now arc being placed by sum 
photographers in a receptacle which fits 
on top rj[ i lie operator’s head, the lump- 
rest being held by a broad hand which 
passes about the face anti under the chin. 
This pi aers tlir Imlb higher and farther 
away from the camera tPian when held in 
the hand, arid eliminates L Ft e need of a 
In pod, boll) Hands being free tn bold and 
operate llie camera. A porcelain lamp 
socket is fastened to a small wood to base. 
m fiat -type pocket flashlight battery being 
in -cried beneath Mm base and damped by 
means of a similar board. The under- 
side of tfie hoard is padded to fit the head, 
and a removable aluminum reflector is 
attached with thumbscrews to the back 
ci tin; lamp base. From the hit'll) a lamp 
cord extends to the camera, terminating 
in contacts mounted on a halcclitc block 
that can 3m plugged into the frame sup- 
porting the s flutter. This provides a unit 
readily detachable from the camera, and, 
in operation, the contacts arc pressed to- 
gether when tfic shutter is released, 1 tins 
dosing the circuit to set off the flash. 

CArigona contains the most extensive 
pine forests in this country. 
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Ol’ULAR MECHANICS 
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' '•"fun and thrills are combined in the latest 



VJ^iti Shiir- □ ivFj KfalihFiil Snort: 

35 Shown, ilm Rirris Hnvc Clejtii 
TTiM Run in Groouffl, ii OnF ** 1 ta 
j Fr™at Spill* ^ 

» 100^,1 CV.W n bC. 


Berm win 14 -an Idea fTom thfl Fiji Iilands. the Boat 
Make™ |l.nv<: L -1 1 1 oiEpi rtf a S.iie iHou k ‘i &;i«r 3 j- &2HI11.; 
C.h:i.:ii,‘ vdeii Qu niggers la Prevent CfipiLzdng ; in 'hi- 
Foreground la a Motorized Surfboard for Speedy Sport 
without the Need ol a Towinjj CraFt 




Copyrighted ma 




In Ih-j nafSiKC«:iiid 
fi a Sntaniii'E Plal« 

i form Thai Spills Ira 
Riders into the 

Water, ar.'L, in 1h« 
Fur ground, Jn^p- 
j injj wil.h W.iKt Sic Ik, 
One e!" the Most 
>V Tliri’linp af Mudirn 
W.ifrr SfH-flt 


■>rr(x T r-u.-cd m Wnwr Sk is* 
Twin Surfboards. nnd, Aboi'E h 
Hilling ili* VJtiiMt W'iJtI, tor 
9 stgw, Esap Dive 
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TINYTOWN ATTRACTS THOUSANDS OF SIGHT-SEERS 



Abc<v!. n Dird's-Eyc View ot ''TiniKown'*; CenTer. n On^hem, 

Winter; Enow, ;i Si's! :J l i: ti-:-.! Street in This LiLlipnti-in City 

On lire banks oEa mountain stream near 
Denver i Ft a Lilliputian city of doll houses, 
complete in every detail uf the modern 
town, and built exactly to stale t Fr roitg'li - 
out. Known as “Tiny town," tire tittle city 
covers lialf an acre ami ban- residences 
three feet tall, cement sidewalks, graveled 
sl reels, electric li gluts on ornamental posts, 
and other modern improvement';, Tt was 
starter! by a Denver tmtra whose little 
daughter wan ted. a doll house. From t !i e 
one home, lire Lilliputian settlement grew 
to a village and then to a town a* addi- 


lions were made, unlil 
today it is a Mecca for 
children and attracts 
thousands of sight-seers. 
When the village wus 
started, each home was 
landscaped- It grew like 
any Other town, a rail- 
road finally p a s s i n g 
through it, and tiie com- 
ing of the iron horse was 
followed by u boom and 
tire building of the corner drug store, a 
filling station, hotel, pool hull and barber 
shop, Then a Cultural wave hit Tinytown, 
and a theater, library, movie show, park?-, 
playground, and finally a pod in which 
a Small steamer floats, were added. The 
town had one Hurry of excitement when 
its builder, reverting to frontier memo- 
ries, developed :l gold-mining camp on a 
hill E)uck of the village. This camp also 
is built to scale and complete in detail in- 
cluding shaft houses and reduction mills, 
Every building in the town is wired for 
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electricity, atld at night the linmJct is a 
blaze of lights. Lawns arc carefully 
sprinkled and clipped by an attendant, the 
gravel streets kept smooth and dean, and 
budding? am painted Frequentlv, 

— ft-5 3 

BUTCHERSHOP HAS MO BUTCHER 

Butch eric ss meat shops are appearing 
throughout [lie country as one of the 
latest developments of the chain-store and 
package-fnereli and i sing idem Meats arc 
already weighed and are displayed, 
^rapped in transparent ilfiit erird-, ill re- 
frigerated, mirror-backed show ca-.es 
where the shopper can observe tb dr 
quality and the price too. This kind oL" 
butcher shop is merely a distributing 
center for t lie central cooling rooms and 
packing houses where the meats arc cut. 
trimmed, sorted, inspected and wrapped. 
The improved refrigeration methods un- 
der which they arc kept are said to insure 
better cooking, he tier flavor and increased 
nutriment 
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OUTBOARD MOTOR RUN INB 

^.4'D^ON boat or canoe 

Adapted to practically all kinds of 
boat s or catioes, a motor case ins L ailed 
the hull, puls she outboard motor iuboa 
with several desirable features, 
t.o the manufacturers. Tltc boat 

develop 1 i i g 1l f iA^i 
speeds 


PsHirins Foiion Einip int-s Spheral Stan* Jbts, Whii/h 

A 1 J-'Liii i] Lit. Ill 1: OftntilL Ili Kit] A 

POISON SIRUP IN STONE JARS 
KILLS INSECT BESTS 

Cotilaiiuiig a poison sirup, vitrified 
tone jars that will not upset nor allow 
e entrance of water, are set about the 
or other places to kill ants and 
insect pests. The liquid is nut in- 
fatal, but is certain, and since, in 
case of ants, for instance, it is taken 
to the nests by the workers, it will soon 
exterminate the entire CdlOiJe. 


is a 

special attach 
m ett t which 
said to i ft c reap 

steering efficiency, and certain power 
losses are eliminated. The case 
prevent tEie tilting of the drive and 
so that full propeller protection is afforded, 
and boats equipped wit it the device ca 


since die pripeU^* OOLFCCUKSE FITTINGJ=0_CKET 
lor is always 
watery there 


CONTAINS NINE- HOLES 
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Golf courses now have shrunk to coat- 
size, and one amusement device 
itcludes a full riue-hole Course CotLlained 
a cardboard bos measuring only four 
seven inches. "Strokes" 1 are made by 
the box su tbit a steel ball rolls 
the proper Eiole. If il strikes a 


^,-irap it drops in 

jin 1 1 mpr^pa fi £ 

he dragged upon (he wharf without da m :T\nnt h cr a ^ nin „ 
ngc to the motor j 11 *t an in the tz:isv of\^ 
outboards. Boats so rigged are said to 


rim quielly and smoothly, 


(' 


count mg as ■ one 
t4 r„lt_ If it trav- 
safely to the 
aimed at, it 
emerges at still 
another opening and the play proceed' to 
the nest lee. The game should he interest 


ItThe world investment in radio broad- 
casting and receiving was calculated as of 
IN eve mher. 1 9 29 , at SI ,502 .01 9,720. of 

ninctv-cight per cent was listeners’ q U t la vCLJ ing to both vmmg and 

1A) > if r 
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AHi.iK::r.|c Record in ]'hon:ixra;ia Which Gives Lcciuick an Art 
lu Visiters in a Gfiirvan Mullin' 


RECORDS AS MUSEUM GUIDE 
HELP EXPLAIN PICTURES 

v j ■* r Si *s "lA v ^ " 

\ istlurs at a German art (Hfis-eum may 

listen in a description of the pr-ii nt it 
and other objects irom a phonograph 
which series as a substitute for a human 
guide, The tone may be amplified to 
serve a large nr small crowd, a n i [ the rec- 
ords are charged by an nt i t'OiiaiH 


“STILL" PICTURE OF HIGH 
SPEED ENGINE TAKEN 
, ,By,^ID OF NEW TUBE 

TO itudy the behavior of ma- 
chines while they are operating 
at high speed by ^stopping" or 
slowing down 1 he rapid motion 
so the eye can perceive ii ( an im- 
provt-J type os i nstrument, known 
as a stroboscope, hat recently 
been developed. With this appa- 
ratus it L possible So take still or 
moving pictures showing the 
moving parts os' speeding n in- 
ch in cry In clear detail. Such pic 
Hires are matte pox.h hi e by using 
a ihyriitrou mercury-arc tube, the 
intense actinic light which allow 5 
making photographs at exposures of ten- 
ns ill ion 111 5 of a second. In the accompany- 
ing picture: of n 1 tv! I hnrsrptiwrr mnlnr, 

for ins lance, the north and south poles of 
the rotor marked bv the letters moved 
pa -■ t the lens at ninety-five; miles an hour. 


i ^ 
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BUSINESS OFFICE WITH WINGS 
THAS COMFORTS OF HOME 

'L 

Most oF ihc comforts of a modern home 
. j are present in a big tri -motored airplane 
Tit.j used as a business office by executives of 
a large corporation in making cross- 
country trips. Features of the luxurious 
-ship include a buffet, gas stove, refrigera- 
tor, overstaffed furniture. Pullman beds, 

V i radio lor amusement broadcasts, telephone 
^ service between passengers and pilots, and 
^ "hot and cold running water. The plane, 

^ driven by three ?2a- horsepower motors. 

;1 v has a high speed of 145 miles an hour and 
J> ■' LJ a cruising speed of 120 miles an hour. It 
T can fly from New York to San Francisco 
X 4 1 with only three stops for fueling. The 
pilots' compartment 1ms ninety controls 
and instruments or aid-. io navigation. 

There is a special -yight-ffyirig equipment 

^ ■Ac tint- A, y'cfZa_,£c t i\y j 

* ULr f esj- Vt^A . 


*' Still 1 ' PU tan d Michl*i*ry Miwiam nl Hi|fh 5pwd„ 
Taken to Slud/ the Pirn- Ln Motion 

ULJlC CL* 

J i\_ 


V-C. 


and radio- tele]) hone enabling the 
]j 11 ot s to tidk with ground stations 
or other planes. The ship has 
a wtng span of eighty feet. 













„ PWUiAR 

C*!X^ViJL*i J& c\ AL 


M EC HA Ml'S 


MYSTERY OF M0( 
STUDIED WITS 

WhT 


xi! 


N’S SURFACE 
NEW AIDS ’, 

■» r -\ ,- ‘ 

c ot r iicicnti • c - 
arc nut certain, but 0ey are s untying H ■■ 
mystery with sensitive instruments tSt :■. t 
nieu.Hurc the heat from tlae distant star.-, 
special eyepieces fur the big telescope , 
and other apparatus that have been de- 
vised to explore t he anysteries of the hetn 
eiis and the earth. By comparing the be 
hav tor of light as it strides the surface 
of the moon w s t li its action when it co-me- 
in contact with certain known substane-. - 
mi earth, a due: in obtained as Ip the char- 
acter of the jimim's surface, A special 
polar! dug eyepiece is lined into the hi . 
telescope to help study how the light i- 
reflected from ibe moon, Astronomer- 
ngw fee! reasonably certain that t • 
moon’s surface contains no appreciable 
amount til basalt, as the light is not re- 
flected front the moon in the way that i 
is reflected from that volcanic rock, I 
moon r> being carefully studied with a 
herniocouple, an electrical heat -register- 
ng device so sensitive that it records the 
heat from the stars millions of miles far- 
away from the earth than the moon, 
and from this investigation the searchers 
assured that the satellite must lie cov- 
w i tli an unusually good heat-insula t- 
mat c r i al, something which reflects 
oi tlie heat rays from the sun. Dr, 
Epstein, of the California Institute 
chnolpgy, says that the only known 
h stance which insulates so well is 
micestorte or vulcanic nsh. 

> CfL ' t*-- l- ^ ^ LT 

OILCAN WITH PISTOL TRIGGER 
HAS FORCE-FEED PUMP 

£- 7 

S mal I oilcans 
v\" i tli forged-feed 
at t ac h men to n c i w 
are being offered., 
one oF life handy 
models operating 
pressure pump 
means of a trig- 
ger. The can lias an m yh- spout and the 
trigger projects at the side of the oiler 
30 that the container can he held and 
operated by one hand. r ["he pump is made 
entirely' of metal parts arid has no leather 
plungers or valves that would be likely 
out of order. _ ** * 


Hoi -rliiLU SLcr.rU 
Clo^t 


and 


SHIELD TAPE HOLDS STENCILS 
TO SPEED PAINT JOBS 

Time and labor are saved in using sten- 
cils on various painting jobs by employing 
lengths of a recently developed form oi 
adhesive shielding tape. It slicks Hie sten- 
cils io i he wait, leaving both hands 
for work, aids in producing panel effects, 
in striping and in many other operations, 
A hi rip or t wo of it applied to the wood- 
work, window trim, sills or other parts, 
protect them from smears when the Other 
surfaces are being painted, "i ll? tape is 
furnished in several widths, ami rci| nines 
no wetting or heating to make it stick. 
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ROCK THAT RESEMBLES CORK 

FLOATS ON WATER '( *- ( 7 

Found mostly in the Swiss Tyrol, a rare 
specimen ot rock known ns mountain 
cork, boats on water and has ahnut the- 
consistency of a sponge. It is actually a 
form of asbestos, and appears in chunks 
like other rocks, or in layers that ai'O 
called mountain leather, Tn the latter 
form the rock resembles tough 'gray 
leather, Severn! rocks or other minerals 
will Hunt on water. Pu mieestoue will 
stay up until it i- waterlogged,- and meer- 
schaum End e finitely. 



live Utiles per hour. In- 
side die Cu rn u c t- , h^- fights 
for air, and for t> rakes. 
The [> r a k g f, jam* lie 
jumps in burning clothes. 
Mo skipper ever held a 
ship as Norman did that 
ear. Had lie allowed it 
to run amuck, it might 
have plowed into the 
wooden grandstands and 
endangered the of 


By JOHN L. DRAPER 

l\yf F- M O R1 A L Day at 
1 ■*■ the Indianapolis 
motor speedway. One 
hundred tliousand iaiis 
shout fora winner. Jules 
Ellingboe tears down the 
straightaway with a pack 
of screaming- motors on 
his trail. A round the 
north turn, lie skims 
across the thirty-six de- 
gree hank, and as his car 
levels off, it hops LEte 
track and leaps, for a waif. 

One instant later, Nor- 
man Batten skids around 


ss u), kt il 


uck 


that fatal curve. Roan 
clear ahead. Norman's 
big right toe spurs his 


Abcj^-U. .Hilly Arnold, Winner oF tht [Sid Indi&nsjifiLifl SlH*r|w?y CtaKtic. and 
Hll. Msf(l*nJc; Billow, Start n: a SUA-Milo Raiv 


motor. Y , ip ! Half a spring leaf from EE- 
liiigEmc's wreck dies after Norman like a 
javelin, and drills through the gas tank. 
Norman clips 140 miles per hour down 
the straightaway, drowned in a geyser of 
fire, A pillar of Eh It! e forty feet high, and 
to stunned spectrum's ii looks like Nor- 
man had sacrificed his life for a sport. 

Rut the race goes on. The cranky mo- 
tors whine around the oval. Norman's 
car slows down to a snail's pace, thirty- 


100.000 people, it is the only time on 
record that the timing crew failed to score 
a car. Tn five months, Norman came out 
of a hospital. 

Racers and men who know racing, .ire 
disposed to call that the most valorous 
performance they have seen on a speed- 
way. And the race track, as every one 
know*, demands nerve and valor above all. 

In the early days of racing, when en- 
tries were run by hired chauffeurs driving 
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A View of the- Individual SrnTen aE Paclrir Cars al the I-id s M.ipo!i:: Speedway; Each Man Carries or. His 
Back thi Ni^rubtr fli the Car Whoac E^osilior, He Is ditching 


for wealthy m t - ri , sport was (lie- principal 
motive. Auto racing was like horse rac- 
ing. R1 iie-bloodcd marcs will not he much 
heller tomorrow ilian today. but auto- 
mobiles are improved hy grueling i e - L ^ on 
l tie race track. No less than seventy- five 
per cent of the refinement in modern ma- 
chines came front the speedway; l"<iur- 
whccl h rates and eight- e vlinrter ■ i u-l in e 
motors, grew up at Indianapolis, Also the 
front- wheel drive. And the maximum 
cylinder displacement has liccn reduced, 
from 300 cubic inches in 1 4 JIS. to IS3 cubic 
inches in IQ20, to 122 cubic inches in 1Q2;\ 
down 1 r> ninctr cubic mcEies recently. 

Hut if" Ore p peedwa y is n proving ground 
for steel, rubber and hydro carbons, it is 
nothing less for men. CFiester S. Ricker. 
American Auto mobile Association di rec- 
tor of timing and scoring, who lias officiat- 
ed at racing events since 1907. told me 
that the new vintage of aulo racer? are 
technically trained in engineering schools 
at universities 

Frank Lockhart, a kingpin ill racing, 
was the first of a line of university- 
trained men to bring bis 'kill to the speed- 
way* Lockhart suffered an untimely 


death ndit'ii Eii> .Sltiti c ' Fiea real’" turned 
turtle at Daytona Reach. However, most 
of flic engineer-drivers still attend a train- 
ing school l Fiat. list', bred many racers, the 
i lint track, Date- dev its still make good 
on dtrl h but they hav* little chance in a. 
classic on hard surface, Your Ideal driver 
attends school, masters the theory of in- 
ternal-combustion engines, and while -t LI I 
in his early twenties, starts training on 
small dirt tracks. Here he acquires 
finesse and courage, so that when he 
finally drive.- in a classic, his mental and 
physical equipment are well-nigh perfect, 
In fhe old guard. F.arl Cooper was the 
only driver-engineer, and perhaps that ac- 
counts for the fact that lie was America's 
champion racer in 190b and l r ?]f}_ Since 
(he war. the old drivers w ho started rac- 
ing ns barnstormers have been displaced 
F>y daring yOurtg men w ho pit a technical 
education and skill against mere dtire- 
dcviltrv, Wc now have a breed of drivers 
so sensitive to the qualities of metals, ruFs- 
Eier and fuel that they can drive cars to 
(he utmost without damaging them; 
whereas, one who possesses courage witEs- 
o Li t knowledge is sure to overstep the 
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limits os possible speed, or he feels so un- 
certain of hi* plant dial be lag* in 

the race. 

The Anglo-Saxons brought speed to 
the race, particularly the Americans, al- 
though Major Seagravc'.s record still 
stands. But all the world respects the 
French for bringing -tyle to Lhe speed- 
way, fn jhc balmy days when Paul StlT- 
lori drove a Fiat fur Alfred Vanderbilt, 
when Bern It) drove Clifford Brokaw'* 
Renault, and Harry Grant ran his Alco 
neck -and -neck with Mercedes, Chalmers 
and Dtiracq*, when tlie classics were held 
at Fairmonni Park and BriarclSff : in those 
precious bygone days, no man was a driver 
unless his garments were greasy, grimy 
and, often, filthy, II got to be an axiom 
chat a racer was tioi worth his weight in 
petrol unless his face anti clothes were 
soiled, 

Jules Goux, a gentleman from Gaul, 
came to Indianapolis on a memorable 
Memorial Day, in l 1 '? 3 3. His little Peu- 
geot had multiple valves four per cyl- 
inder, And Jule* walked off with the.' 
race. That called attention to lib person- 
ality. The American drivers ended up as 
usual, bathed in dirt .and grease. Rut 
Jules was a Rue tie la Paix magnifies-. 
Swanky and stylish, gracious and courte- 


ous, he stepped om of his seat, dressed 
t It bright checkered puttees, a tight-fitting 
blue shlrL to match his Peugeot, and, be- 
hold!— a racing helmet, spotless and tm- 
maculate. Secretly, they made a dcnii- 
go (I ouL of Jules, and to this day , American 
racing drivers hare followed Iris example, 
although he himself was well-n igh inim- 
itable. 

Drive Lewis, now dead, also contrib- 
uted to style in racing. He drove the first 
front-wheel drive it] aSUO-mile classic, the 
car owned hy Cfiii Durant, millionaire 
sportsman. In fast driving, Lewis found 
that the front wheels threw castor oil 
hack into his face. His simple remedy 
was a powder puff affixed to the steering 
wheel. Attached to a rubber band, Lhe 
puff would fly hack into place after the 
driver had wiped a drop of oil off fits face. 

While drivers began taking powder 
puffs seriously, ihey also began to wear 
corsets, another French innovation, iirsl 
introduced U( Atlanta, Can a mart expect 
lii-; body to sustain what tv ill break any 
hot the strongest steel? All 300- mi 3* rac- 
ers now wear corsets of gauite, a bandage 
extending from the hips to the armpits, 
and from wrists to elbow, 

Jimmy Murphy is still god of she Amer- 
ican speedway, the greatest driver in his- 



Arsonber View a i tiie JiwMviniial Car £kQF9ffl-[ Each Man Keep* Trait oli One Car Qnay. and the Min. emi the 
EL^bt Was Serine till Cat in. Lcadiric PtMlkitm When Pk tilde Wis Taken 
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tovy. He started harn- 
st firm in.? in iOlK), and 
drove h is chariots over 
dirt, clay, g rive I. sand, 
brsck and concrete. To 
the period when racing 
entries were m .r il c hy 
leading manufacturers. 
Jimmy piloted a Dustn- 
berg, and won the SfJb- 
mile contest in 1 922 . 
When he first entered 
speedways, driven had 
to win or there was 


v.vvv e.' 


rra— — 


Above, a WrecV a? the IndlflngqwHfl Motor Speeds*/ (JuririK Ihu 19 S& Eac«: 
Dtluv/. Tommy MiScoh a.c RnA af h Wirtb^n^ Rm 


nothing jo eat. He won a great many 
rates, and in one year earned STIft.OTN’I. 
He was a great mechanic as well as a 


causing it to coil around 
the neck of Ivlmer Shun 
non as he raced down the 
hjimc stretch. Shannon's 
injuries were slight. 

J, 1 ji 19H, Ray Gil- 
hooley took the south- 
west turn at high speed 
and spun around three 
times, blocking I raffle so 
well ihat Joe Dawson, 
his successor, smacked 
(illhoolcy's car. atid both 
of t!i em rolled down the 
inside of the track. Ever 
since, a spin or had turn 
h called a ffjilhnrdcy’.” 
Since the suctLsaful 
iilriver wins handsome 
r ewa rds. i contestant 
cakes the best possible 
Care of himself. Two or three days before 
races, be submits to a medical examina- 
tion. To train Ids eye for speed, and to 


driver; thus he mastered the? an of "tool 
ing" a car around the oval. Jimmy Mur- 
phy was the la -:l of the '"by- guess and by- 
God hoys." Frank Lockhart ranks after 

him, 

'AVe had a most exciting time/' Kicker 
said, “when Louis Chevrolet drove n 
FrOlltenac around the track anti threw off 
a front wheel while driving seventy-five 
miles per ho nr. With superhuman 
strength lie held the car to her groove 
and drove more than a mile on three 
wheels. Aiming for the pits, he cut the 
timing wire Stretched across the track, 


co-ordinate Lift senses, he boxes or he 
plays handball. He gets a flilf fjUOta of 
sleep. A rule of the speedway is that Ire 
cannot work on his car ibe night heforc 
ihc race. One tiling he does not do, how- 
ever, is diet. 

For 500- mile races, the average speed 

5.? around Iflt) miles per hour. Roughly it 
requires five hours to see the race Over, 
during which the car speed at various 
times goes up to 130 and 140 miles per 
hour. All cars carry tachometers to tell 
revolutions pet minute of the crankshaft. 
During a Soft- mile race, the crankshaft 
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Cbcii Sjrr.LhniEiifei!! wild f'L«,trk Timer- Li Tit^ OH U.C Sacstlila mi EftCfi 
Car Scorer Ik A hit tc* Time 3 [is. Own Racer 


makes about 2,500, (WO revolutions, while 
(lie spark plugs flash t 0,000,000 times, 

Now compare the speed of these racers 
with other forms of locomotion. Running 
at aFiOut fourteen and a half mi Fes per 
hour, the fastest sprinter would, cover 
seventy-two an (1 a liaif mil es in five hours, 
and it would take him llsirty-fnur and a 
half hours to finish tlie race l" i i he could 
run llial long). An ice skater, at thirty- 
one miles per hour would require sixteen 
hours to finish. An ocean steamship would 
require fifteen hours, 1'lie running horse, 
at forty tuijes per hour would arrive at 
fiis goal in twelve and n hall" hours, and 
a swift American destroyer, at forty-five 
miles per hour, would require about eleven 
hours, while a fast railway train, nr ninety 
miles per hour, would finish ill live and a 
half hours. Only an airplane cun outstrip 
the automobile. 

One hundred men are necessary to take 
care of the timing and scoring', And tltev 
are kept so busy that Ricker, the chief, 
confesses that lie FiRSlVL seen a race since 
1905. The judges depend upon the cal 
culm ions nf Ricker and his staff, and so 
(Jo tile drivers. 


COTTONSEED RED . 

TO FISH ^ 

isccd meal h a sn^ 
been found to be one of^.,_ 
the most satisfactory!.!-^' 
plant products for rear’ 
ing brook trm.it. It 
[lot be fed alone, hut is 
mixed with equal parts 
of dry skim milk and a 
good quality of fisVillgaby) 
This dry feed is made in- i 


to a paste with water and coni hilled with 
a small quantity of raw meat. On the 


other 

brook 


hand, linseed meal 


poison 


w il E 

irook trout, killing (hem ip a few 

6kf^- b 

TRUNK ATTACHED TO £AK DOOR 
CARRIES EXTRA LUGGAGE 
, i 

xtrn luggage on the motor trip now 
can he carried in spare trunks that are at- 
tached quickly to the car doors. The 
tr Links allow doors to swing open and do 
hot interfere with 
the' opening and 
closing of the 
windows, nor do 
they mar the fin- 
ish of the aiito. 

They also may' 
lake the place of 
luggage racks at 
tFic/ rear of the 
cat 


fOur Bureau of Information will an- 
swer all questions regard tug articles ap- 
pearing in this m aga.i;ij)e. „ ,■ 




J Ti we only had to wor- 
ry about the bookkeeping 
erfd of the race/’ said 
Ricker, "it would be easy, 
hut the modern public- 
address system, ihe ra- 
dio hookup, combined 
with lup prize scoring 
and press reports, com- 
pletely upset (he system 
ive used before the war. 
Announcing is now con- 
sidered as important a 
function! of scoring ns 
hook keeping."' 
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RADIO LIGHTHOUSE THAT TALKS 
WARNS SHIPS OF DANGER 


► Vessels in I he Pirjll or Clyde ore pro- 
Elected by a lighthouse lh,it "to Its," the 
I speaking beacon consisting merely of a 
f combination of a radio transmitter :l1 i ■:! 
‘'a lighthouse foghorn, A phonograph 
reCO rd furnishes the words and sounds 
filial go out by radio, and a ship's wireless 
\ operator, by listening to what he hears, 
lean compute the vessel's exact distance 
lironi the lighthouse. At regular interval' 
Irilie name of tiie beacon is broadcast, this 
? being followed by throe blasts m' the fog- 
'horn.. A hell the]i b sounded five times, 
<1 he, intervals representing the time necc.-,- 
r'sary 7 for sound to travel a mile. Thu-! a 
jvessel that heard the foghorn on the radio, 
uthen li en. r<L the actual sound of the horn 
Sat the third top of the bell would hr three 
Smiles from the lighthouse, the system be- 
iitig based on the fact that radio waves 
■^tre transmitted almost instantaneously 
while sound travels much more slowly. 
The apparatus has a five-mile range. 


A |j|4-1 j-!tpb Flnsstii: Sutsi-nn '.'e tT'.'-'n-' TuW ts iFi/Tpi TiCmt?! 
iBrt 

PLASTIC SERVES AS GASKET 
AND STOPS OIL LEAKS 


I’d replace small gaskets in motors, a 
plastic substance,, applied from ;i tube, bn, 
proved effective. It as easily puL on, is 
said not to become hard and brittle, but 
to remain plastic even under the terrific 
heat, and so b easily scraped off when the 
parts arc dissembled, The material was 
given exacting tests at the Indianapolis 
races lasf year and proved especially sat 
isfactorv as. a time anti labor- saver. 


DWARF HIPPO BORN IN ZOO 
ATTRACTS CROWDS ^ 

Comparatively few wild animals, give 
birth to young while in captivity, so when 


Attendant k.nyLn g urliS BfiTit 1 
D^'-arf HijiprjptnaTn'js, Pern 

S(i fietPn This Jt a 

Rare B|M»sic« N 9?iwft Wti|- 
ern Africa 


COTTON DRIER BLOWS HOT AIR 
W TQ REMOVE MOISTURE ' 


To remove surplus moisture from cot- 
roti before it is pinned, a drier of the 
blower type is' now being produced. The 
desired m pis 111 re for ginned cotton Is 
about eight and one-half per cent, and 
the dripf passes nil cotton of this degree 
directly into the gin, but removes excess 
moisture from wbat is left. Warm air is 
drawn by a suction fait over a steam radi- 
ator, and tbc cotton is conveyed into the 
.hot air and thence into a revolving cy- 
lindrical tube. £0 constructed as to retard 
only the cotton containing too much 
moisture. Tt costs only a few cents to 
rurt a bale tli rough the machine, wh fell 
often results in raising the grade from 
one, (0 two points, / j. 


a baby dwarf hippopotamus arrived at the 
Berlin eoo, the event excited wide in- 
terest. The hippo is one of the largest 
animals, often weighing three tons and 
more, but the dwarf species, found cluefl/ 
in the rivers of western Africa, is mu cm 
smaller as the youngster shown in pc 
.accompanying photograph indicates. / 
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TRICKS IN FIGHTING 



R WELLS 




(■injr(.ps.j I hpifi INN 

There are rrirk.- 1 1 ■ every trade, 
lire lighting included. 

Take ibc ui] and gas lire at the 
"Wild Abe" well near Tulsa. 

Oh la., recently. The rotary drills 
'.■.ere down slighriv more than 
A Ml :v-i:t, iv lien i! Iclenly .1 I = 1 ■ ■ ■ -. - 
out shot 1,550 Feet of Ite&vy Trill 
pipe clear out of the hole, wreck- 
ing rig and derrick. Sparks ig- 
nited the gas, and In a Few sec- 
onds, a geyser fit" flame, v : -- i f ■ I > ■ 
seventy mile- away, was roaring 
skyward. How the fire was pul 
out and the well capped is one til 
I lie Stirring stories in which the 
oil fields abound. liichs played 
■ an important pjut in the conquest. 

The first trick was to drag away 
all the metal ilebris. for metal is a greater 
hazard than wood after riic oil-well fire 
hM started. Tt gets so hot that it will 
re-ignhe the gas. and start the trouble all 
over even after the fire lias been extin- 
guished. About eighty-five tons of metal 
were dragged out of the flatties of "Wild 
Abe” before direct atljiek was made On 
(he fire. Then tile workers used another 
trick. Instead of wearing heavy suits, of 
fireproof material that get liringlv beavv 
iv hen soaked with water, they wore light- 
er hut just us effeciive clothing of heavy 
woo], woolen gloves and woolen caps that 
came down Over (he ears and back of the 
neck. The men were drenched with water 


Pouring With an iPbpp iTGurrkl “'Wcia Abe 1 ' fr'am Bdiific] 8L«t 
SijfL-ri, aiiiE ticnlng fit.idy ro Slii^n Our the FLinic 


melting. It took three shots of nitroglyc- 
erine to snuff out the flaming geyser, then 
cap it. The final victory yens wotl with n 
stycl ntpple and valve anchored into place. 


"STNGTMQ" ABC LIGHT TO AID 
. , . TELEVISION RECEPTION 

Finding a sufficiently brilliant light to 
use at the receiving end of the television 
circuit has been one of the problems that 
has perplexed inventors, hut a solution 
of the difficulty is suggested by T- L. Baird, 
British television pioneer, in hit experi- 
ments with tlic ''singing' 1 .arc light. Its 
great brilliancy, and the tact that it varies 


hr fore they went into the fire and tines oF 
hose were played upon them, while they 
labored in the lire, by assistants who op- 
erated iron behind metal Shields. The 
steel derrick and t - < rL ut rite drill pipe had 
to be cut with torches before it could lm 
hauled away. Oxygen Jin sc leading to the 
torches wa- kepi wet to prevent it from 
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instantly i tit [lie current s ^ ]i p- i ^4 1 (o it, 
adapt Et tu Lite special requirement* os' tele- 
vision, Mr. Baird deinOristr&led. He and 
■other engineers have shown how it cars 
be made to sin? or talk. When a high- 
frequency current is superimposed upon 
the current supplying the carbons in She 
I ip lit, the arc varies in step with the 
frequencies causing air waves to radiate 
from the light,, If she high-frequency is 
modulated by n microphone, the arc net* 
as a- four] speaker, reproducing tlie voice 
or music. The Eight varies also, and it is 
tliis property which mates the arc fit 
for television. Neon tubes have been 
widely on ed for receiver?, but they do not 
furnish sufficient light to enable projection 
of the image through a lens and upon a 
scree it- 


XMAS CARDS MAKE DECORATION 


FLAG DESIGN IN CORN KERNELS 
SHOWS BOY’S SKILL/^.^ 

Thousands of colored corn kernels ha v^ 
been formed into an accurate mosaic re[w 
resenting tin: United States llag. b> a I-os 
Angeles hoy. Much lime and considerable 
skill were required to select kernels of 
the right color and size in form a smooth 
pattern. 


Ch r:i:j!:ni-i!--QTe« , l:inK Cards Pasted on L-anu: Shade id 
K»k« a. l 3 enna’i«Tit K^cniif at Goad Wiriiea 

/ 

At last a practical use has been found 
for old Chr islmas-grtel in? cards usually 
laid aside or destroyed allcr they have 
been read. A California woman makes a 
permanent record of the well- wishes of 
her friends by incorporating them 5n the 
decoration of lamp shades, hat boxes, 
waste paper baskets, card tables, and sim- 
ilar objects. Several coats of shellac, ap- 
plied after the Cards have been pasted to 
the article, give a durable finish. 


ity-tr? 


H<iv Aiiisi A-i:l: Eteplica ol Flat; 
Dane in CnruEiiity HaSeh-rd K#r- 
nei* <>S CaOi 


ARMY AIR SAFETY INCREASES 

THOUSAND PER CENT Ci - U ^ 

In the last leu years, safety in aerial 
operations of (lie air corps has increased 
1.000 per cert, the war department has 
announced, During the last sis months 
of 1930, for each fatal accident, 16,903 
hours were flown. fri 1931, only 1,718 
miles were flown to each fatality. Re» 
tween July 1 and December 31 of Inst 
year, there were eleven fatal accidents 
anr| nearly half of thc-e were due to col- 
lisions in the air. indicating that military 
flying is naturally more hazardous than 
commercial flying because many maneu- 
vers must be executed in formation, , / 
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A THINKING L^itautL'v teaching i lii ->■ 
1 * H?m - 1 h from auo flier planet would 
surely .ink, "How did you get tli 3 -. way?' 1 

What way? Up in skyscrapers, for e*- 
it tuple. And swimming in t li u air 300 milts 
art hour. Traveling: over continents in 
swift caravans. Listening to music 10,000 
miles away. Looking at moving images 
plucked out of space. Eating fresh food 
out of cans. Lighting cities at the touch 
of buttons. 

The modern you tig tttau scarcely won- 
ders Ait these performances. He grew up 
with them. Nothing on the street sug- 
gests that skyscrapers evolved from log 
cabins. Such ail insignificant tool ns n 
needle might be studied iti a series of 
5.000 models. Because they were not col. 
lectcd earlier, the complete history of the 
needle is k t il 3 unknown, 

After the needle came the sewing ma- 
chine, and it liberated comities?: hands 
needed for other labor. Whole industries 
were built around the sewing machine. 
Likewise, the elevator i umpired the sky- 
scraper, much as sound broadcasting 
gave birth to television. 

The sky scraper dream was not fulfil led 
until men learned to fabricate steel and 
build elevators. In turn, the sky&crnper 
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a hects our living and thanking, I| sd-s- 
tains that cyclops of invention, the mod- 
ern city — a colossal social hunting ground. 
What are machines but extensions of tile 
fiu man artu h the eye, the ear, the nerve 
and the brain? Machines take roles in 
politics, economies and international law. 
Whitney’s cotton gin, demanding quanti- 
ties of cheap labor, is said to have been 
the real cause of the Civil War. 

The absorbing story oF man’s ri&e to 
technical supremacy remains to be told. 
In Chicago, a group of earnest men labors 
Pt tilt-; project with the thought of resur- 
recting a buried romance and giving it 
stihf.tfiii.ee in 1 he form of a nuiseimi. The 
building for this institution nears com- 
pletion in Jarftson park, on the site of the 
old Firpr Arts building, tell from tile 
ruluinnian exposition of 1$93, To make 
this :/riietlire -. 1.1 it aide, the city oF Chicago 
is sfjjendiiig 55,000,000 ;as against nn inilial 

rMid^wmcui nf $3.000, 000 from Julius Ros- 

Ciiwal c! , ph i I aiuhrt ip ist. 

Among the exhibits which Waldemnr 
KaciuplTert. the director, is intending to 
build, is a series showing the gradual 1 
transition from such simple tools as the 
dub and ax to the modern steam ship and 
locomotive, listen tially. they will show a 
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history of the application of pow- 
er, ton. Front tilt use of simple 
hand tools, in an 1>e SffMl to impress 
the service- of domestic animals. 

Then Fie evolved the hand-power 
m n c h i nc , followed !sy such sites pie 
contrivances as could l?e operated 
by animals, Then ensue machines 
ru n b y tenter pi iwt r r wi nd, gr;iv- 
i tv, and others operated by steam 
and electricity. 

.Stressing human, rather than 
scientific values, the Roseimald 
museum wilt superimpose upon 
this strictly technical exhibit a 
social and economic interpreta- 
tion. Various exhibits will com- 
pare (lie civilizations of modern 
cities With tllGse of ancient 
Greece. The average 
free-horn American cit- 
izen co m i l;. a n d s the 
c c| u i v al c n t of fifty 
slaves. In the times of 
Pericles, a Greek free- 
man commanded the 
services of only five 
staves, the eqtii vale tit 
of only half a horse, 
power. In contrast to 
ibis, put the Case of a 
modern flourmill pro- 
ducing 20,000 barrels of 
floor a day. And a sled 
mill or automobile fac- 
tory employe may com- 
ma NKl the energy of about 10,000 horses. 

What does a FI elii s mean? Suppose wc 
deprive man of his powered tools and 
compel him to produce hy brawn and 
muscle what he produces today with ma- 
chinery. Harness him to shovels that 
gouge at cliffs, make him pull train-, lift 
the loads "of derricks, push freight Up in 
cllncs or swing hammers weighing tons. 


Crcr. |-k" ir r Accurate M-jdvl oT Sailinc V fri- 
ar-. S-nt] a Tlnj 1 Sltaifi Wiruh 


England would have 1o 
support a population 
thirty times as great as 
it does today, and the 
United Stales would 
have to support one 
sixty times as numer- 
ous, in order to main- 
tain the prevailing 
standard? of comfort. 
We would have no time 
for recreation, and our 
working dav w o u l d 
surely double iii length. 

It is doubtful whether 
civilization could sup- 
port its present population were it de- 
prived of machinery. Within the first 
month, one fourth of the world’s popula- 
tion would suffer great hardship. And at 
LFie end of the fit-t year, more than half 
of ps would he dead. 

“Consider the typewriter,” Ksempffert 
sard, “We will have about twenty such 
machines to show their evolution. Tint 


sn 
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means more than an engine on wheels; 
it is a tiling 1 which places breakfast on a 
table. 1:1 

The director pointed out what he con- 
n id-CTii .1 great advantage of tilt- industrial 
museum over any other type of museum. 
In fin art museum, for example, an orig- 
inal is song lit after most LSut the tech- 
nical museum floes not suffer much be- 
cause it lacks Stephenson's "Rocket," for 
example, "'ll follows," he said, ‘'that a 
technical museum can always he more 
coherent and systematic than ,inv art 
museum. Ail exact replica ui the 'Rocket 1 
engine will tench al] die original eatl/' 

From Lfic experience of similar Euro- 
pean museums, one mil lion people are 
expected to the Chicago institution 

annually. It will he a new adventure for 
Americans. Visitors will he encouraged 
to work the vurim.! mac 1 ! nts by pushing 
buttons and levers. One hundred moving- 
picture projectors will give one -man 
allows of >uch events an-.l machines as 
cannot lie brought under a roof, 

[t interested in [he develop merit of 
deeping cars, be visitot "ill he asked rn 
lie in the earliest type of rolling: heel 
known, and lie will be given - 1 
that will enrres pond rn the shaking 


what is the social significance of a type- 
writer? It placed women in offices, gave 
millions of them jobs. Similarly, with 
Watt's steam engine. We will explain 
and have this engine working. We wilt 
stress the point that this engine created 
the factory and mass production. 

''Electrical -power stations are now in- 
tercoEinective. We are in the age of 
y-iuper-power." The Pacific coast is one 
power pool ; the middle west another pool, 
anr! so on, Energy is free. It can he car- 
rier! to the most remote places. We con- 
cern ourselves now with coal, land value-. 


I rib nr supplies ; ,-i« transportation, 

"A tremendous social disturb- 
ance is now going on as j result 
i »f the invention of the dynamo. 
Power pools have made if pos- 
sible for Industrie- to invade the 
small town. Rig cities have 
reached their peak, and in ibe 
near future are destined to lose 
much of their industrial impor- 
tance, 

“Industry has made possible 
the stabilization of prices and 
the warding off of starvation, We 
have never bad famines in Amer- 
ica, J'hcy occur only in the Far 
East, where there are few inven- 
tion in use. To me a locomotive 


M'.r.iLVjre Road Iter User! in Leasing; Districts, and Gracci ill 
Made! of an Egypti-in Guilty 
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grandfather received while ri lEin p, r in the same con- 
tract Eon, Tli e n he will he ashed to try a more 

modern type, the first sleeping ear with lights and 
bed clothing. Thereafter ha will go into the latest 
Lvfie of Pullman .ind lie asked 1o relax on ibe yielding 
cushions. All the while,. Eic will hear the grinding 
noise of wheels beneath his feci, the click of rails, 
and from the window he will sec bits of scenery 
flying by. 

There will be models of .-.hips built to 
scale in faithful detail. Many of these 
are now nit tier to it struct ion in the tnu- 


earnest at tempt is being made to col- 
lect tin; original rai a h I crpiccc-; of inven- 
tion. Concerning Stephenson's ".Rocket," 
Kaempffert said the Chicago mtt&etim ha> 
ordered lhe construction of a fulU&iae 
replica ivhidl will be more accurate in 
detail than the original "Rocket 7 ' itself, 
owned by tlic Science Museum at Ken- 
sington. Since Lhe ^RockeL" of lH2y be- 
came stand arrl practice in locomotive de 
sign, it was very necessary rlial the Chi- 
cago museum shun 111 have one. How can 
a copy be mare original than the original 
itself? Knempffert explained that the 
early locomotive builders never worked 
from drawing's. The old "Rocket" came 
to Kensington in a dilapidated condition ; 
it was partially restored, but the restorers 
blundered. 

"We have insisted," he went on. "tliar 
lhe locomotive lie built with the methods 
of ]&29 t and nut with automatic machinery 
anti riveters, fn complying with mir re- 
fine st ? Stephenson and Company* descend 
ants of the original firm, have discovered 
bow the missing parts should have been 
bttilt" 

At least one locomotive m the exhibit 
will have steam Up practically all the time 
and w ill pant like an engine ready to be 
alt and away, 


Ancient Type- ct Bridcr, and Clre« View -of Accurately 
Mud« Fitiiii£i lur Mvdil Sh'latg Ve^fcel 

scum’s own shops. Others are being made 
abroad and by American matitifa'ct u rets. 
A craftsman may work months and 
months on a miniature bridge or ship, and 
She cost of one model may reach §10,000, 
Parts of the ship models' superstructures 
are gold plated, to ward oft rust. and cor- 
rosion, When the museum is complete, it 
is estimated that its collection will num- 
ber 60,000 objects, ranging from a lnll- 
*■■ i z e 1 o con i oil ve a n d sec tion o f a coal m i n c 
down to things invisible to the eye. 

Because of the sent i mental value, an 
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Vi™ of Olf Fine Art* Bui Mir: c, a HdLc of the World's- Fair of LSflS. bcfere Its Ki-avaracica ia Eloiwu the 

Museum, of Science and Industry 


So far as possible, the Rasemvald mii- 
srum will bar the glass cage. Visa tors hv i ' I 
be encouraged lo feet and touch, push and 
pull. By pushing a button they u ill launch 
a fifteen- foot model of an ocean grey- 
hoilTii Tlie Panama canal will be repre- 
sented with its locks and adjacent topog- 
raphy. In a miniature of tke Welland 
canal, the visitor will be abfc to supervise 
the pa ---ip:' of ships through ilic lock-;, 
The ship exhibit, probably the most com- 
plete miniature collection in the world, 
ss'ifl include 200 models, all on a scale oF 
1 to ho that it will be easy to judge the 
sine of an ocean greyhound Fit compari- 
son with a felucca from the Mcditcrrn- 
ncan. 


TFit development ol the paved street 
•.■. ill be shown in a reproduction oi a real 
street. The visitor will he led along a 
jungle path ; then along a paved Roman 
road, tlicn along a rock road of the M id- 
flic Ages, and finally" over a series of mod- 
ern pavements. Miniature cross sections 
will show haw cables, sesvers and tunnels 
are constructed beneath highways. 

The coal mine will extend seventeen 
feet below the surface, A real mule will 
put] the string of coni cars. Miners and 
picks will show how coal is gotten out 
of the earth by old methods. And adjacent 
to this exhibit will he a modern mine, in 
which tFnc visitor may operate the elec- 
trical and pneumatic machinery. 


MYSTERIOUS COINS OF BRASS 
^LUE TO TREASURE ? 

i * # J 

Two heart-shaped coins of brass, re- 
cently found bv excavators on Catalina 
island, Eiave aroused the curiosity of coin 



3-f-cai (.-Shaped tiiiu Ccuij 1'iniii-d dm Catalina Island; 
It J :i Believed. IJIniy Majt Ed Pan. ef pirate 
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specialists because tlie metal in unusual 
for such pieces. Old coins have been 
found on ilic island before, evidently" 
dropped by Spanish in Chinese pirates, 
ft is held possible that the peculiar mark, 
ing on the coins may designate the lo ca- 
tion of hidden treasure. 


Hnri e 


ITISH INVENTIONS DECREASE 


hIi inventions; decreased sligEitlv in 
1930 as compared with t9_*>, when 39>98 
applications for patents were made. The 
decline a mounts to about fifWl, and was at- 
tributed to the world-wide depression. 
America and Germany were the most 
active foreign: coupfVigS, 
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WIRED WIRELESS TO SERVE +w6 THOUSAND ROOMS 


Three iriMt^ubr stmn J s of 
wire, one-sixteenth of an inch in 
diameter, almost invisible from 
tlie street £i 60 feet below., will 
serve as the antenna system lor 
a complicated radio hookup in 
New York’s new Waldorf- Astor- 
ia hot el P connecting; each ofThe~ 
2,000 private rooms i t h a loud 

speaker. By means oi a program 
selector, each guest ■will have a 
choice of si^ radio broadcasts at 
any time, and the same apparatus 
will pick up public events in the 
hotel itself. The outside radio 
programs all will Le picked up <m 
a single -si rand antenna from 
which 5is large receivers will op- 
erate, To addition, there are two 
extra strands which will serve 
private receivers in I4D tower 
suites, where it will onlv he neces- 



Jind orders Liirou^hdut the various de- 
partments. There also vill be one perma- 
nent sound -picture installation in the batl- 
r oe m and several portable ones. 


tSf^r Vp's^ldorf-Aaioria Held ls, It WLIL Laok Wh.m 
C.iiViiiU itiiL Dr.e cf Loud S-pt'-akera in, Its- Rzdio 

CanituisiLl^tuin SySEfm 

sarv to plop; in an ordinary receiver. auto- 
matically providing all facilities for pick- 
ing Up radio broadcasts. A unilateral ^r- 
I'atigomenl introduced into the antenna 
circuit makes it possible fora large num- 
ber of receivers To operate simultaneously 
from the same antenna, picking up a vari- 
ety of programs without causing inter- 
ference. Speakers in the guestrooms will 
be located on tables or desks and so 
( ttned that rhe volume cannot be made so 
loud as 1o annoy ocher guests. In addition 
to a telephone switchboard, large enough 
to serve a city of 2ff,0fN"l persons, two 
telephone-typewriter systems will lie used 
to report arrivals and depart tires of guests 
and for paging anti transmitting messages 


PLANT SUBSTITUTE FOR FLAX 

PRODUCES VALUABLE OIL / -/ 7 / 

Safflower, which looks like a thistle 
without prickles and has been cultivated 
in India and Egypt as an oil-seed crop, is 
living tested in this country us a partial 
substitute for flax. The seeds contain a 
drying oil valuable in tile production of 
pain is and varnishes, and the oil cake is 
useful as stock feed. The United States 
now imports much flax sect! for ihc lin- 
seed Oil it contains, and safflow r cr is sug- 
gested by the department of agriculture 
as n possible supplementary crop to flax 
in the northwest, The same farm machin- 
ery for sowing and harvest ing other small- 
grain crops can be used in cultivating it, 

It appears more resistant to frost than 
flav and is well adapted to the northern 
great plains region., / 
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saucer, mounted on ft ball-bearing hdse. 
Even larjjc pots, can easily^ lie turned and 
without damage to shelves or tables. In 
case the plant is in a jardiniere requiring _ 
no saucer, the unit is simply turned up-^ 
sidqAlown to form ^suitable base.. 

*~{ l lOv/ -M [LjL U A, 

POOLS OF OTL ARE NURSERIES 
■ I K STRANGE FLY SPECIES 

DcnEiitc the fact that oil is usually fatal 
to most insects* one strange species of 
fly spends its infancy at the bottom of 1 
oil pools. It answers to the imposiugjx 
name of N P&ilopa petrol™/' and h fotindV 
in parts of the California oil field. Its * 
larval life is spent in shallow pools of 
waste oil, left after refinery processes have P 
removed the more volatile materials. It ^ 
comes to the surface to breathe, pro- ^ 
tending a tube to obtain air* then sub- ^ 
merges again, feeding on the remains an- 
other insects in the oil. 


STEEL DRUM WITH LOCK HEAD 
■SIMPLIFIES SHIPPING 

ted without the aid of tools, screws 


O ■ Ail R c- Peeling Machine Thw Ilmvcs 1 1: c: Skin with, 
vul Or CrhtHInE the- Py3p 

'"■■-Grange peeler removes SKit^jj^ 0113 ' tFie hea< J of a steel sl J 1 ? p ! 1,Sf ? ,pl,B ! 
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WITHOUT INJURING FRUIT 
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OW on the market can be tightly closed 
or opened in a few seconds simply by 
Squeezers and other devices for remov-5? moving a fever on the bead. When so 
ing tli-e juice from oranges have long beetT^ capped* the drum 
in use, but recently a machine was in- j light, preventing 
vented which peels ihe oranges without?"*' 1 losses by leaks or 
injuring ihe pulp or extracting any of^ evaporation and 
the juice. Peeling the orange before ex-*-, keeping out ior- 
tracting the juice makes it possible toy^eigll substances, 
squeeze a larger percentage of juice from A composition 
the remaining pulp, because greater pras^j gasket, secured to 
sure can be applied. — "s^ the head, is 

-. ^ wedged tightly 

TURNING FLOWERPOT STAND *5™* thc sitl f 
HELPS PLANTS GROW j th e drum when 

I v tlie locking lever 

\ , 1 So that puts cafT^ i-s thrpwn to the 

easily be turned , proper position. Once closed, thc drum 
and all sides of |h#D£eannot accidentally fly open, and there are 
may be es-__ .slots for receiving a car seal for protection 
to the sun iT^gfU rust tampering in transit. Besides af- 
and thus promote , fording additional protection to Lhe con- 
a revolve- - -tents of the drum, saving time and trouble 
holder has r ^ii3 preparing the shipment, the locking 
introduced. 3d ruin head enables easier cleaning ami 
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metal Susy 
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SUBMARINE FOR POLAR TRIP TO BORE THROUGH ICE- 



Upptr Lift , Submarine Fftlt-H io r Trip i & under the 3cc; Nelt Framc- 

wuik Like Inverted Sled Runners Jar Ire Frotcrv-vn : flbwe. E, adder Thai 
WJU He Used li^ in tketr. Ihi l««-Cuulng Disk 


avrpe.i ii<-. an nave carneri 
ihciF parlies of explorers 
to tilt- Are He, and, now a 
north-pole voyage 1) y 
-ul mi Urine is. being ar- 
ranged. [lie subsea crnfi 
intending fo chart i!n 
course through (lie ocean 
beneath many feel oF > ci: . 

I his underwater trip to 
the pole is planned by Sir 
George Hubert Wilkins 
and h i k associates who have fitted d 
former navy submarine for the journey, 
'I’ll e “Nautilus/' as the altered era It has 
been named, bears little resemblance to 
the ordinary submersible, Across its top, 
from end to end, extends a curved steel 
framework giving It the appearance of an 
inverted sled, and where the conning tow- 
er used to Fie, a huge steel tube now pro- 
trudes, This telescoping tube contains a 
'’cat -head'’ drill in its top which is ex- 
pect ud to be able to bore through thirteen 
feet of ice, thus providing an exit for the 
crew in ca^e the boat is, trapped nr dis- 
abled in the polar regions. The ice-break- 
ing drill 1* mounted in a tube which in 
torn is contained ill another tube to keep 
the structure water-tight. When traveling 
under ice, the tube will be retracted, Its 
lower end resting mi [be bottom of the 
bull, and its tup fi il s h with the curved 
sled-deck. Tbe inverted runners allow 
the craft to rise to the ice. Saver and travel 
in this position without damage, the run- 
ners protecting 1 Fie bull from the ice. 
Shafts Extend through (lie ice-boring 
tube, and these rotate the entire head or 
cap, and also revolve the disk-shaped cut- 


ter which extends hey oud the edge of the 
tube, so a hole, slightly larger than the 
conning tower, can he made. It is esti- 
mated the drill will penetrate eighteen 
inches of ice A minute. Oltce the ice is 
punctured, the cap can he removed and 
the crew can climb out. Two smaller 
drills,, capable of boring through ice lOO 
feet thick, are mounted aft. These are for 
the purpose of drilling through nearly 
any thickness of ice that may be encoun- 
tered. fn obtain air. Thus the crew, even 
under 100 feci of ice, still will he able to 
hr eat he pure air. 

a. i o j 

OVER THOUSAND U. S. AIRPORTS 
WORTH HUNDRED MILLION 

-Sonic idea of the expansion of aviation 
is gained irom department of commerce 
figures showing the United Slates now 
lias 1,113 airports valued at $1 !5,fKj8,5O0, 
Improvements in progress call for addi- 
tional expenditures of Is20.225.fK10. There 
are commercial airports mid 549 

municipally owned fields. New York lead- 
ing the states with art investment of 19,- 
m() t m dollars. f o + , 
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Leaping by par- 
achute imo the 
lie-art of dorse, 
tropical jungle i* cm cx- 
periencc tli.it few peo- 
ple would choose. But 
early this year an 
American avialor amt 
soldier of fortune did 
that very thing. He 
jumped from a speeding' 
airplane over Central 
America and descended 
in ni parachute, 

Thin was not done as 
an aerial stunt. It was 
a ease of using tlie Int- 
ent mechanical means- 
to reach a hitherto un- 
explored Mayan city 
which lies beneath the 
tangled vines and inter- 
locked houghs that form 
r he im pregnable jungle 
in the locality w here the- 
leap was triad e. It was a 
unique attempt to reads 
the scene of former 
Mayan glory and, per- 
haps, discover some oF 
the secrets of Libs an- 
cient civilization. And 
also it is believed that 
in some of these in- 
terior t e m p I es vast 
■stores of gold lie hidden. 

Hut m ah i tig a great 
discovery beneath the 
shadows; of the heavy 
growth of trees would 
do the finder no good 
unless lie COnld escape 
the tentacle* of the tropical vines and tell 
(lie world. This problem of escape is the 
point about such a jump which impresses 
most people, No medieval knight would 
have need of more Implements for cutting 
(hail a man descending into a jungle. One 
or two machetes Eire needed for ctose-in 
work, el it ax is indispensable for cutting 
larger branches of trees, and a gum pref- 
erably a pistol, is a most useful weapon. 


3 J 

An(l(m CL^aPatl-sris at# Belli? Hivtakd tv Sdis«# 

Against jaguars the pbtnl is the heat de- 
fense. and against hostile natives armed 
with spears and hows, it is also a life- 
saver. But against huge snakes which lie 
in wait on overhanging boughs, the pistol 
is of little use. At such close quarters the 
machete with el sharp blade is a man’s 
best defense. 

The ex-army aviator and soldier of for- 
tune who leaped Into the jungle went 
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PAi*i:hwtp Jump MaJ-c far am AmtTi-:7in Aviator inln a Yueaiiu Jungle to 
Knfi|^r+ an O'.lHi w«W lu-liecs&rible MnyaTi City 


parachute route Ik a d 
numerous weapons and 
Sup pi its ■; trap pcd to 1 1 i $ 
person, in addition to 
weapons,, ile carried 
flasks of water and 
concentrated foods. 
Flying 1 Over jungles 
is lied a new experience 
to many aviators, Army., 
njivy and marine flyers 
have often made long 
Slips over such lands, 
The m a r l n e 5 lmvc 
plenty ui "bush” in 
Nicaragua. The army 
and naw have plenty 
L)f ju ugl cs in tli q Phil i p- 
pines. Over all of this 
sort of country the air- 
men go prepared for 
forced landings. They 
carry, in ihe cockpit of 
their planes, concen* 
traced foods which are 
> pe d a I ly p re pared a □ d 
put ttp ill tins; bolos : 
automatics; a blanket, 
and canteens of water. 
The heavy growth of 
trees permits a forced 
landing without serious 
effect. If a plane is 
il pancaked ,f down, the 
undergrowth Lakes up 
so much of the shock 
and forward speed that 
d i sa sirou s coi isect men c e s 
1 in rely from the land- 
ill g si themselves are sel- 
dom feared. But a plane 
afire is a terrible thing 


prepared for all ordinary emergencies. Ir 
was in Lbe fastness of Yucatan he made 
liia descent. This is where the under 
growth ls the thirkesc and where some of 
the most important of the old May An 
cities lie hidden, 3 f these places could 
have been approached without prodigious 
labor on the ground, they would long ago 
have been thoroughly explored. The 
aviator who took die short cut by the 


ro bring down En the jungle. 

There has been considerable air traihe 
over the Central American jungles during 
die last few years. Commercial air lines 
make regular trips over portions of bad 
forced-lauding country. Due to file fact 
chat a man can cut only a few hundred 
yards of undergrowth a day while trying 
to make his way to open country, forced 
landings there are hazardous mid feared 
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Ilfs'!! w-alls surround him and, 
at various places un the lake, 
liftEr spots of smoke or steam 
shoot Ills lip. At oil ce, the fer- 
rildc fact it nick Imii that he 
had landed in the crater of a 
t t>lca 11 0 . A nd a vd I c a n q not yet 
dead at that. The hull of the 
plane sank deeply into the 
iv arm water and with a missing 
motor and high :-,heer walls ell 
around,, there was not a chance 
of Setting Otlt immediately. 
Needless to Kay, a mo it uncom- 
fortable night &ct in for that 
aviator and his mechanic. 
They could find no place 
where they could pull to 
a Kilo rt a Eld anchor. The 
steep walla pre ve n t e d 
that. They stuck it out 
until morning and t lie It 


I -tnlv-y i.'rnluiv at P-roffn'ii 

liv airmen, Very few will jump to avoir! 
such landings over jungles. Most of them 
declare they would go down with the s-Eiip 
and take a chance of hitting a soft spot. 

One American army aviator had a har- 
rowing experience a few years ago while 
flying over Central American wilds. He 
was flying at about 10.000 feet Eu an ani- 
plti Euan, anti flush was coming on when 
Elis engine began to miss. Looking below., 
he saw a beautiful little round hike. He 
looked at it carefully and decided to take 
a chance on it. Accordingly, he began to 
spiral. Flown lie came and as he ap- 
proached the water lie noticed tEic rur 
getting hotter, By skillful maneuvering, 
lie managed to set the plane down in the 
little lake. TUcr jhe ipruy fmm the hull 
came up into his face — and it was hot! 

He was thoroughly frightened and at 
once began to take stock of Elis surround- 
ings. In the gathering darkness, he saw 
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repai red their motor. Before t ; l1< l off. 
they sau human figures wave to them 
from across the ]ake. They taried over 
and found that a narrow trail led from 
the rim to tEic water, and some na- 
tives had come dawn to sec the plane. 
After trying lit vain to talk to the natives, 
the airmen let the motor full out in a 
circular take-off. The plane was lightly 
loaded with gasoline by this time, and it 
managed to stagger into the air. After 
two sickening spirals tFie southern rim of 
the crater was cleared and the air- 
men headed tor 1 lie 
n ca rest s e a c o as t . 

Later they learned 
that this volcano, 
which had been dor- 
mant for many 
years, was begin- 
ning to show signs 
of acti vity. 

A peculiar, but 
quite natural tiling 
in connection with 
seeking lost 5 fay an 
cities by airplane, 
is the fact that 
high- flying air- 
pi trines do not dis- 
close the arm rent 
sites to the ob- 
server. So thor- 
oughly li a 3 t Li e 
jungle conquered 


Aflflint ftuim at Uisrut, and Foteut President J. M. 
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the old cities and 
temples that, from 
high in the air, the 
jungle looks Unin- 
terrupted. B u t 
down closer, a spot 
of vegetation 
greener than the 
rest, with a faint 
sign of straight 
lines prevailing in 
(lie vicinity, usual- 
ly indicates a hid- 
den city. 

The place where 
the soldier oJ for- 
tune descended in 
a parachute was ap- 
parently deserted. 
But beneath tine 
dense bushes almost anything may eriss. 
The old city w as carefully studied from the 
air. It was considered one of the most 
important places of all trie undiscovered 
sites. One of the best ways of detect- 
ing the Mayan cities is to fly very low 
nnd watch the horizon for high points. 
The temples and oilier buildings are often 
some 20i) feet lugh r This is higher than 
most of the jungle growth, and the 1'llins, 
vine-covered though they he, stand up 
from the surrounding landscape. 

One of the secrets that scientists hope 
to uncover in tFie country n>f the Mayas 
is some elite as to where the ancient 
civilization gat its start, Many believe 



Whtrt Early inhabitant.! of Wetcrn World Bowed In Worship: Ttptjdo of the WaT-lon ;■« Cbichen-Itia, 
YuejEin ; Lhc Ten-pis Proper Rested on a Base 1 36 ?'eti Sailin': 


that there was a continent. "Atlantis" 
w hie Ei had a high culture artd that I he 
Mayas were a part of that civilization.. 
1 T any tight call fit thrown upoti this, it 
will explain the origin oE ancient Egyptian 
and Greek teg ends. 

O jig of the greatest of Mayan tenters 
was f h i c hen - 1 1 za. tt covered some- twelve 
square mites ami had 2 50, 000 inhabitants. 

It was a city of palaces and temples, 
just one pf which, if built today, wO old 
cost ¥32,000,000, it is estimated- Tt was 
huilt without beasts of burden or wheeled 
vehicles. 


three- thousandths of an inch. This makes 
possible the exact determination of Lite 
dag of the ling used, without careful com- 
parisons or guesswork. The scissorlike 
motion of the pen leaves allows tbe in- 
?t hi inert to be cleaned easily. Another 
pen with a similar attachment is used for 
making fine tines only. 
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MICROMETER GAUGE FOR PEN 
■j_ ^ jMAKES RULING EASY 

Pens with mi- 
crometer adjust- 
ments now can he 
oh f ained for fine 
ruling work. The 
adjustment screw 
has twenty divi- 
sions used to set 
the pen at any p re- 
el (-term in cd d i s - 
ta nee, eo c b d i vi 
sinrc pf the mi- 
crometer equal- 
ing approximately 
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SMALL CHANGES IN SUN’S HEAT 
_ ApFECT EARTH’S WEATHER 

*Svhcn it radio res heat and light to the 
earth, tlic sun ulsu broadcasts information 
that can be employed to foretell ihe 
iv cat her, and eventually thg weather may 
be forecast weeks, months or even years 
in advance, 't ins is the view of Dr. C. G. 
Abbot, secre tary ojjhe Smithsonian ln-.ri- 
tntidri, who declarcstlaat the weather ap- 
jmars to lie governed by variations in aim 
radiation. Doctor Abbot compared tem- 
peratures, as officially recorded at Wash- 
ington, with changes of intensity in Sun 
radiation as obtained from daily measure- 
merits, and found solar variations produce 
certain changes in weather conditions. 
Average fluctuations in mean temperature 
of five degrees Fahrenheit were found to 
correspond to -solar changes averaging 
only Height-tenths of one per cent. After 
testing his theory fthat major changes in 
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weather are due to short-period changes 
in die sun in widely separated localities, 
Pic decided that the sun's rays do not act 
directly oil the earth's atmosphere, some 
of the iarge effects occurring two weeks 
or more after lEse soEar teases to 

operate, Doctor Abbot '■nggests 1 hat the 
circulation of the atmosphere is changed 
by the sun's variations, the rad iat Eu n ab- 
sorbed by the atmosphere tending to dis- 
place the centers of great cyclonic whirls, 
and hence to fiber wind direct Eon at vari- 
ous places, H C suggests that solar varia- 
tions may he particularly affective at rer 
lain parts of the earth where weather is 
'‘born-" Long swings of variation in the 
sun's heal , ex lending over many uionlhs, 
also were discovered, and ihcse give prom- 
ise of very long-range forecasting. 



PRES5EB-WOOD CHURCH MODEL 
SHO WS BOY'S SKILL , ^ y £ 


Cssil-Tnuk Body Eltvatod pod Tilii :l ";<i All;iw r.iLi :i_p 
sif Kies, through Ckuteg in lhn Sides 




Architects, artists and others have been 
admiring a model of St. Cecilia's Church, 
Cincinnati, executed hv f^ohvn;_J, Sell tile/. , 
fifteen years old, of Oak Park, 111, The 
model is ■eCi T eTiiTTy designed “from afcJn- 
icct's drawings and i? a faith fill replica 
of the original both as to exterior and 
interior. It is made of a pr'eased-wood 
material in several ] avers, TTfe windows 


AUTO LIFT BODY WITH CHUTES 
SPEEDS COAL UNLOADING 

Adapted especially to handling coal, a 
truck body for (.he Chevrolet cliassis can 
he elevated and tilted and has duties under 
which bags of coal may he loaded for 
carrying into the cellar. Extension sides 
are provided for hauling larger load?, as 
of coke, tor instance. The side delivery 
jjerillits dii in pi Jig the eoal without run- 
ning the truck out into the street. 




FEVER IN DISEASED PLANTS 


TRACED TO MICROBE 




ft! Th; Mmranllc CfiiwtllnH 

Brcasud Wood Mod -cl jib a Church Martt |iy FiSi-Mn- 
Y L'tii -Old B(jy ; The Interior Is u CairtuUy Made 

are of mica which has been painted to 
represent stained glass. The wind o 
frames are of balsa wood, hand-carved 
with safely -mao i' blades. 
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Plants, like animals and human beings, 
develop n fever when afflicted with certain 
i il m cuts, and the tiny bacterium that 
• .'aU'Cs rot of the roots lias been found re- 
^■-ponsible for much of the (rouble- lix- 
ports in Texas recently reported that the 
^jjemtp era tore of leaves on some afflicted 
jjdaJts was a h OV 1 three degrees higher 
’ ■ hah normal- Tests have shown that EllC 

"germ which causes root rot does inn 
OiFnive ill add soil?, her CO efforts are being 
^111 ide to raise crops that will grow stiC- 
r ^c os- fully in ground of relatively high acitl- 
i.ji ry. Tu the case of cotton, a way lias been 
found to defeat the pest by speeding die 
plants to produce their bolls before the 

T ot -rot germ can do its damage. / A 
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POPULAR MECHANICS 


FOUR MILES A MINUTE — AND HIGHER SPEED IS SEEN 
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Although he is 
the first man who 
peer lias traveled 
m n rc t Ji an f o n r 
miles jl minute in 
iltl an L 0 m d b i ] c , 

C a p t . Mai c a I m 
Campbell, British 
racer who- recent- 
ly h rok e 
world's speed rec- 
ord at Daytons 
Qcach t Fla., is not 
satisfied, with Ills 
mo L’k and predicts 
even lii jtI ter s]i e rd s 
lot the future. 

Even Ins own powerful H ' F3 1 uebi rd I I." n 
which lie traveled 245.733 miles an hour 
for the official record, is capable of doing 
2fi() miles or better Under favorable condi- 
tions, Captain Campbell beliei'es, In fact, 
«m lil:-i fir -a mu over the two-way course. 
Ins 1 ,450-h orsepo we r machine did berter 
i Iran 246 miles an hour, despite the fact 
that the beach was not in the heist condi 
libit, and visibility was poor. On the re- 
turn trip, i lie speed was about two miles 
less, the two being averaged for hi:-, record 
which lieat that of the late Sir Henry 
Segrave, set in 1926, by over fourteen snile.s 
iitl hour. After spending more than a 
year in careful preparation, the British 
driver required less than five min sites to 


establish bis rec- 
ord roaring : v, he 
over the ten- mile 
C 0 It r s e Ei il d 
ill rough the meas- 
urer! tii i I e without 
a stop. The en- 
gine which sot 
t be new mark C 
probaFdy tEie most 
powerful ever con- 
structed, although 
it weighs 0 n 1 y 
1,140 POLL i ids. I LI 
spire of its tre- 
mendous power 
output, the twelve- 
cylinder engine is only a lit tic over five 
feet long, about three feet wide an d three 
feet high. Some idea of the driving of 
such a racer may he gained from the 
fact that Captain Campbell shifted from 
low to second gear at seventy or eighty 
miles an hour, and from second into high 
at 125 or 130 miles ait hour The si ream - 
lined ear had a stabilising fin oi the rear 
to help control it. and other features in- 
cluded use of the Handley- Page sJolted- 
wing principle to reduce air resistance, 
separate cowling of the radiator, offset- 
ting of the gearbox, propeller shaft and 
fin it drive, and tubular hoiiy construction 
to afford the driver protection irt rase of 
an accident. 


Above, t hv.iiiHl Coiiin i •, Id ion Feature! or ill* "Bluebird II' 
IlcLow, Head, On View. Wait l-T-jw L,rvw ill* B-CHjy 1$ 
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COINS WRAPPED AND COUNTED 

EY MACHINE (1 Q_ H ( ! 1 


Coins now 1 can be wrapped and counted 
3 in a single operation by simply dumping 
J them into a inadtiiie that is being used for 
t ibis purpose by banks and oilier Inline*- 
concerns in Europe. Tbe money is shaken 
O out on a tabic and pushed into the count 
j er, which shows the total of coins handled 
T on ,i control ilia I so that, at any moment, 
aLjhe operator knows the number counted 
^ 00 tl as fifty coins lt-n>e been tabulated, 
flic wrapping device begins its work aiiio- 
H maticafly, the counter coil tinning opera 
^ 1 iotas. The coins are wrapped in sue fa man 
iter that ihe first and last remain visible, 
i although the roll cannot he opened acci 
^ dentally. To .set the machine for handling 
coins (3 f different sizc.it is only necessary 
to move a small lever. The apparatus is 
operated by a small motor and Ini tidies 
from 600 to SW coins a minute. 

— d- J 2 * 

WORM REMOVES THE A^HES 
FROM FAMILY FURNACE 

Furnaces ttow can he tended automat- 
ically with a sicking' apparatus that also 
removes the ashes. A Cleveland man has 
made a soft-coat stoker for use in the 
home, a part of the device being an "ash 
worm" which gathers up the ashes and 
conveys them from the ashpit to a iienr-by 
container, thus making operation of tFie 
1 1 eating plant almost entirely mechanical. 


Sailplane with Wing Span of Ov*r Ninety FmL - 
Winiti Can Dt Folded Gaik tar TranEportirs 


ID rr l |..'- J ^- 


■"Gliders, like ! airplanes, "at'e' L growing 
larger and larger, and a sailplane with a 
wing spun of i]iore; than ninety feet was 
constructed in ‘Germany recently for the 
Austrian glitlen Robert Krnnfeld. This 
ship, with n wing area greater than" that 
of most motor-driven planes, cun. be trans- 
ported easily, as the wings can be folded 
buck onto 1 be hodv ill sections, 


DOG AND CAT OF SAME FAMILY 
FOSSIL RECORDS SHOW {'} 


Dogs anti cats are descendants of (be 
same ancestral race, findings of the late 
Prof. W. 1 >. Mmiliyw, u£ sJ.Lt; University 
of Caltfornia, seem to indicate. They 
separated many thousands of years ago, 
long before the ice uge. and since that 
time, the dog lias had an especially in- 
teresting history. Its remote ancestors 
were small , not much larger than u fmc. 
and bad short noses. Later, one line de- 
veloped size, a surviving family being rep- 
resented by the* bears. One uf the species 
now extinct was even larger than the 
bear-, fff loduy, hut was finite like the dog 
in its other characteristics, The smaller 
branch of the original family developed 
into the dogs, wolves, fortes, and other 
like animals, of the present, Tbe domestic 
dug of today is probably a descendant of 
the wolf or of the wolflike wild flog of 
the rice age, (i „ _ , 


Fun - , ace Sir, if? JTtiit Alsti CaulBLni an J 'Ash Worm' 
Which Eiraivtj oF Fst Autunvatically 
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V FOOTLIGHTS IN THE HEN HOUSE 
INCREASE EGG LAYING 

'£t 7- ^ 

Artificial sunlight ill simplified form [s 


beitif; introduced into the poultry house 


r o rn, a n 11 kc i i s t *' s 





JImd Siamim? before Fjltcfric Lazr.p.* Emitting Ulcrn- 
vii'leL Raya. :o IncrNsc &kk Trududion 

fjind brooder to increase egg production 
' ^ and Insure healthier chicken*, This extra 
4J „ v flight, in the form of ultra violet radiation, 

b r -wJ>*ii<it Only provide* the essential vitamin D 
jt ■j\vlien liens cannot obtain il from ordinary 
-> j sun light, hut aho causes Hie liens to 

& ^'ork overtime, results in firmer shells and 
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ih~ 
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c-^re rents tickets in chicks. To produce 
Jthcse result* the General Electric jcom-jK 
^'pany has made two 3 i splits, oitC n J njrttV fff 
'j lit ill p Similar to those used in many homes. 

-■ and the oilier nn Incandescent light re- 
: se milling an ordinary frosted hull) in many 

r , respects. The sim light lamp produces, in- 
side a bulb of ultra violet- transmitting; 
glass, a tungsten -mercury arc r id I in 
healthful ray-d The incandescent hnlh |i.i s 
a filament heated 1 o hi fib temperature and 
a glass that allows the short- wave light 
in pass ill rough. These lamps are being 
used to replace the curium -arc and higli- 
power quartz-mercury arc lamps previ- 
onsly ■employed, the older equipment be- 
in g exp nisi VC. more or le^ complicated 
atld requiring the operator to wear gog- 
jfles. The sunlight lamp, suspended a few 
feet above the llonr, serves 1 W chicken-. 
The incandescent types, of f)D or 5 CH)-watt 
rating, a.r/- weaker sources of ultraviolet 
ilium ill a tfnn and are o penned for longer 
periods/ rile weaker often being user! in n 
brooder to give beat, light and radiation. 
The lamps usually are placed about feed- 


ing troughs, and because the leathers do 
nut admit Llle beneficial rays, the weaker 
bulbs are placed in trays below the (ted 
containers, thus serving as true footlights. 

The equipment can be controlled to pro- 
vide regular hours of darkness and light. 

C ! C <-£■ i Lt*-*- 4 A \ l- * 1 * c - 5 / *)’ 1 Q r-fof Tjj 

COYOTE BREAKS SPEED MARK'' 

■3 , _ IN RACE WITH AUTO 

lwi n 

Coyotes are noted for [heir speed, but 
until recently it was thought that their 
best performance was. around twenty-four 
miles ait hour. It tqyd; Joseph Jot'fe, as- 
si-Lanl m the superintendent of Y cllmv- 
stGlie national park, and liis Car to prove 
IbaL a c oy oTtr; when pressed, can run be- - 
tween twenty five and thiriy-five miles au 
hr nr pod keep it up for a distance of 
nearly two miles, Juffc was on bis way 
to tlie buffalo ranch a tew weeks ago 
when a coyote, deserting its companion, 
instead of running off into the woods, 
loped along the road in front of the auto- 
mobile, The annual seemed intent ou giv- 
ing the: car a brisk race, When Jnffe 

speeded up. lIi-l: coyote speeded tip. Oiicl- 

when the car was almost up to cite fleeing 
animal, ihe bom was blown. The coyote 
turned, made a dash at the ear, but quick- 
ly wheeled around and continued running. 
Close watch was km pi on she speedometer, 
iinil niter the coyote finally jumped Out 
of the road, JofTe turned back and care- 
fully measured the distance of the race. 

Tt was one and six-tenths miles, and at 
iiti time, foffe declared, did ihe speedom- 
eter drop below twenty -five miles a si hour/ 

At one point, it reached a maximum oF* 
rhir tv-five miles. 
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GOLF- SCORE REGISTER FITTED ' 

; ~) / wTO END OF CLUB 

Lunng over the 
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end of any stand- 
ard putting shaft, 
a golf scorer is 
handy t n check 
: hf p ti in her of 
strokes when the 
player sinks the 
hall. The scorer 
is made of metal, 
the numbers ap- 
pearing in ,i ^Jnt. 
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HOW RAILWAYS MAKE MILLION'S OF TIME-TABLES 
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CJiir' Bui m y FlLtv-3 wiltl SlfLug* Re presenting Trains 
PnjI-imiriAiy tj Mating Up n RaJtraad Time- Table; 

UilLw, K ii ^ ii"iee ;■ and Conducror CbcefcinK’ WnWtiw 

as red for passenger trams, black For 
freight and yellow for " Similar only” nr 
spcciml trains, When tine chart data have 
lu;en mlit aioed, dispatchers, printers, di vi- 
sion officials, and others, collaborate to 
check and rcchc-ch the in formation until 
ic i ri ready for final compilation in the 
time- table. 


GRANITE IS FLOATED IN LIQUID 
HEAVIER THAN WATER,;? . 2 


“Stringing die board" its one of die 
Interesting operations many railroads 
practice in preparing tlte 
millions of time-tables 
tli at must be Issued each 
year. On a chart, lined 
and lettered to indicate 
the hours ot the day and 
shorter intervals, t h e 
names of ibe stations and 
other data, strings are 
stretched between pins 


to represent tile trains. Those that rutfc 
in one direction are indicated by strings 
going down the board from left to right, 
and those in the opposite direction hy 
string 1 ; running upward from right to left. 
Points of intersection represent places 
where two trains would meet, and the lime 
data show' when. The schedule thus has 
to he arranged so that these meetings 
occur at places equipped to handle two 
trains. To alloy - for unavoidable losses 
of time, tFie strings are arranged on diag- 
onals by official-; of the divisions familiar 
with iheir parts of the road. In a moun- 
tainous. territory, the chart strings will 
therefore usually he strung in fsig&ag 
fashion, while level areas are represented 
by String;, that run straight. Some lines 


At ordinary temperatures the metal 
mercury is a liquid over seven times, jls 
heavy as water, but few think of it as a 
true liquid- Now, however, a s-cieuti-.i-La*- 
mautc a clear and transparent fluid that is 
four times as heavy as water. It is pro- 
duced from the rare metal thu, Ilium which, 
although a solid, is much heavier than 
mercurv. The heavy liquid is a mixture of 
1 3ial hum formate and thallium mall mate, 
Lwo organic acids. Granite and all of the 
gems, including diamonds, lloat in this, 
liquid. There art several liquids heavier 
than water, and Lite floating test some- 
times is used by jewelers to determine the 
value of precious stones. Methylene iodide 
is about three limes as heavy as water 
when the chemical is pure, and it can be 


use colors to indicate the different trains. 



lightened bv adding betfzol. > 
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A Motorcycle And 8onir Tiiree-Wfieetwl Ai-is Caue, 
Europe; Note the Streamlined Vehicle at 

“Tricycle’' auto mobiles and mOtcircy clcn 
attracted much attention at a recent motor 
show in Paris where emphasis was placer! 
oti the small car and its possibilities in 
easy operation and economy. TFie tbrcc- 
wheelerl automobiles were of two main 
types, with ;a single or double driving and 
steering wheel in front. The engine was 
of three-horsepower capacity, windshield 


CYCLES SEEN IN '^URO^E 

‘ ' and folding Lcifff l ']feiuC' - *‘ 

lights and other details 
were of auto type. The 
distinctive features of the 
new motorcycle were iLS 
inclosed engine and 
trann mission, and better 
streamline design. 

l 1 

OCEAN AIR-MAIL 
PLANES PUT UP 
TO CONGRESS 

Airships, carrying tons 
of mail am] passengers!, 
may he speeding across 
l i i c oceans within t It e 
near future as a result 
of a hill before congress 
; Mat would legalize the 
ships as common cal- 
ami authorize the 
-general to 
• lake air-mad carrying 
contracts with t heir op- 
erators, One line, accord- 
ing tu present plans., 
would deliver letters 
From the United States 
m Europe In two and 
one-half or three days 
from the eastern coast, 
rind to China in five nr 
siM days from the west 
coast. Terminals for the 
airship lines would he 
'milt in this country, 

’■U rope. Hawaii and the 
Orient, and would he 
used interchangeably by 
dirigibles of different tia- 
r -ons. The proposed 
ships would carry about 
ten tons of mail each, 
hut it will probably be a 
lung time before dirigibles will be able to 
carry any large pom ion of overseas pas- 
sengers. Even four dirigibles of mighty 
size, as many as can be constructed in 
the near future, could carry only about 
eight per cent nf the first-class passengers 
now traveling abroad, it i? estimated. Con- 
gress is also discussing plans for a huge 
rwetid -clad airship fur the army, tu COSt 
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ShniWH Recently 
the Top- 
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^$4 f PQr>,0W. IL wo Lilli be able to carry a 
^,000-paimci load from Wa.nl Lin^jt mi t ■-. 

in twenty-eight hours, Tn li n ■ 
transatlantic aviation, the post 

is expected again to advertise 
bids lor air-mail carrying across the 
tie by planes. 
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STEEL- TUBING IS BEING LINED 
WITH MANY METALS 


Steel tubing is now being lined witll 
variety of metals or alloys by a new 
which combines the tube and its li 

by fusion, It is expected tli 
will be oi great importance 
the production i>f sU-el-backcd bearing 
^'he thickness of tire bearing metn] can : 
accurately controlled, and the tube* cat r 
in lengths as great as six ten 
or longer, so that bearings of vary i n e • 
but with the same outside and in 
diameters, may he produced from 
one piece of tubing. The tubes will also 
1>e useful, when lined with non-rruTnsi.vi- 
metals, for conveying diem Seals that wOuh 
injure the steel, for water-tube 
and for water pipes w litre strength is 
desirable factor, 


A nt □ malic Grocery Where the Purchas-rr Inserts Coin 
in Slats to- OlnaLn Afijr Aitiel-c *>«»in-cl 

COIN-IN-THE-SLOT GROCERY 
SAVES SHOPPER TIME 


Groceries are dispensed from co in-in - 

INCLOSED HATCH ON OUTBOARD t'Eic-slgt compartments in an electrically 

PROTECTS THE MOTOR! j / operated show case recently introduced, 

, ,i „ _i. _ _ , . hl - | ^ The customer lias a cleat view u f the 

Uulboatd motorboats tin? rear are be- , . . , , . , 

merchandise before making a selection, 

the articles arc properly wrapped and tied 
fur carrying, atid there is no delay in wail- 
ing for a clerk. The compartments hold 


ing provided with many accessories to 
give more comfort and efficiency. Otic 
of these feature* is a hatch to inclose amt 
protect the motor, (Hus getting rid of 
Spray and eliminating much of the noise. 
The hatch gives the boat a runabout ap- 
pearance with out board inexpensive ness. 


a generous supply of each article, so that 
stock taking is possible almost at a glance 
and renewal simplified. 




Induced Hitch over Oil than rd Molar Which PrctBct*,, 
Ki-H'ml- anil Gives Kunabu-ul Appuaraniie 

r % £ 


DEEP-SEA DIVERS HELP BUILD 

STORE IN HEART OF CITY ^ £ 3 

Deep -sea diver* recently were w mb ing 
100 feet under the city streets of Pliila- 
leTphia. During excavations for the foutl- 
lalicm of a department ^tnre, it was found 
necessary to go down more than 1A0 feet 
to reach bedrock. At ' title point, a siiF>- 
i .erraneftn sirenm was encountered, am 
the divers were called on to do the exca- 
vating in tliis river. They donned regular 
■I ring equipment, .'descended to the lied 
of the stream anti loosened the gravel with 
compressed air hqse. t 
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POPULAR MECHANICS 



FLAG FACTORY KEPT BUSY BY UNCLE SAM’S ARMY 



Even in peace times, the United States 
army requires Thirty flags a day to replace 
tJio.se worn out in service, and more than 
100 women and girls are constantly em- 
ployed making them at tint rtua.rteriuaii.tcrs 
depot in Philadelphia. Since 1 912, there 
have been twelve standard flag sizes vary- 
ing in width from twenty to 1 ,31 feet, 
Originally one woman made die entire 
ling, but today each b armor passes through 
l F iiri ceil different hands. The stripe^ are 
cut by an electric machine handling 100 
thicknesses of cloth at once, and these arc 
sewed on another machine. The of 

white percale, are cut with dies on an 
electrically driven press. After that, the 
“due field is marked off wilh a stencil and 
an opera lor sews on the stars, a star be- 
ing placed on one side and sewed to one 
sliglaclv larger on the opposite side, the 
larger star being trimmed off Inter by 


Tap. Tnspt'rtip ^ 1 an Army Flag; Left, Artie ting 
Staples to Head of the Flaf^l Atiave. a Modern. 
Noe* Tfimwinc ti Sist 

hand, The field is then joined m the 
stripes, and tin ally the heavy piece of 
canvas joining the flag to the halyards 
it attached. Aside from the national 
Colors, this army factory also turns out 
regimental colors and standards, garrison, 
post and storm tings, ensigns, harbor and 
boat jacks, and even pennants and gui- 
dons. The most interesting flag is that of 
the president, which nr com panics him i>n 
all ceremonial occasions. 11 is the privilege 
of each executive to order his own de- 
sign, and while the background usually is 
blue. President Roosevelt chose red. These 
banners are of ha m.1- embroidered silk, and 
each Es made entirely by band. \’n flag 
is ever cnsl aside. When it has nut lived 
its usefulness, it is burned by order of 
I he commander of the post to which it 
had heen allotted, thus preserving the 
sacred ness of the emblem. 


d Waving a black flag aj a bull is as effec- 
tive as a red one because the animal !s 
color-blind and sees both a* black. 
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PICTURES PROJECT 
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SPACE WITHOUT SCREEN 


Designed especially for 
lecture a ti d. classroom 
use, a mirror-projector 
apparatus magnifies ob- 
jects and shows them in 
three dimensions with- 
out the aid of a screen 
and without darken ins 
the room, The o Is jeer to 
he shown is adjusted oil 
a moving holder in front 
ul the mirror, which is 
concave and about two 
feci in diameter. Ordi- 
nary incandescent lights 
are played oil the gla?g. 

Their illumination, re- 
flected back up on the 
article, helps to reveal it 
more deafly. To persons 
sitting in front of the mirmr, I he ohjei'i 
being examined appears to he floating in 
space hi a greatly enlarged and more T- 
tinct form than would, lie pu • "■lu on ;■ 
screen. The holder for the objects c:ei 
lie turned so [hat they can he studied iron 
nil sides. 


MIttut T'ru-jediJK Bck’-w; Skc<:.:!i n^ove Ii IL,.-. 
irnii rTow- It Mipht Ttav« Been Used in 

A ILl ii-Ii I Hi‘.r;i 


SOLDERING IRON HAS SWITCH 
IN HANDLE TO SAVE TIMEf^ 


development i> f 

helpful instru- 
ments to aid the 
pilot. In the 
plane of lltc im- 
mediate futilt", 
the human pilot 

may have nothing more E:o do than to take 
tEic ship off, set his course and. from then 
save for keeping the engine in mind, 
may let the sit ip operate ilseli titnil ii 


Equipped with two tips, an electric sol- 
dering iron has a switch in the Es. in rile so 
that current can Eic turned an ar a ft with 



i 


Sctdcring Iron, with Spilth rn Handle 


lie finger*, saving the trouble of pulling 
riot it plug, This arrangement saves, time 
'a ml insures EieLter work through mare ac- 
curate heat regulation. 


comes time to laud, Directional and “alti- 
I Litle 11 controls, being developed hv the 
Ge ntml Electric company anti the Sper ry 
Gyroscope company arc two of the i 
port ant units TEnit will possibly supple- 
iitenl the pilot. A sonic altimeter for use 
in taking off and in landing will also help. 
The interesting service of flic attitude 
Control is that it keeps the plane right 
side up and in balance, something often 
difficult for the pilot to do v/Eit-n the visi 
bility is poor, tile horizon obscure or ihe 
air currents are rough. The directional 
equipment is expected to operate cm the 
principle oF the ram pass and nf radio 
equip me nt : that is, it will he governed by 
the earth’s magnetic field and from radio 
beacons. "I lie sonic altimeter tells, hv 
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Expert Fowl Tasten eJ the United Ssateg I>cjifi± uiifin ijl fttiititlliiTt Mskias Taste TeaU on, Samples of 
Choker! M<ais to PstBnri&i* Flavor . THtJuuim, sUt CtHer Qualiiiti 


'T'HREE men in a laboratory were 
1 crushing puds of peas in a nueer COti- 
i rapt ion of wheel?, pulleys and scales. 
One man sliced the peas in hah', auolher 
placed ihe ports on rt small platform be- 
neath a can of mercury f anti the third 
m rm ipn latent a lever that caused flic can 
In descend upon the pea pod while stales 
automatically registered the pressure need- 
ed to smash the pen into paste. 

This apparatus is being used in fixing 
food standards, and application lias been 
made for a public patent on it. The chem- 
ists say that the weight needed Jo crush 
peas, bean-s, and similar products, is an 
indication of food quality, Another curious 
device is a set of false teeth which are 
made lo chew beef, pork and vea! mechan- 
ically so as to determine the tenderness 
of ihcse meats. 

Officials of the United States tic pari • 
ment of agriculture, describing Lliese and 
Other unusual devices that are applied to 
the solution of problems which have arisen 
recently in the production, transportation 
and storage of foods a camera for photo- 
graphing the inside of eggs, an appara- 
tus that stamps numerals in the rind of 
cheese, a “glass stomach" that digests 
food as nicies the human organs, an in- 
strument that 1 lei ermines what odors of 
foods ai tract insects — say that these ma- 


chines, strange as they may seem, are 
necessary adjuncts in food research. 

The investigators ate trying to discover 
whether the new methods of handling 
foods, such as the sand-blasting of eggs, 
the gassing 01 fruits and vegetables, arti- 
ficial coloring of meats, and the congeal- 
ing of fruit juices into blocks nf icr, have 
any harmful effect on the food value of 
(lie products, They arc studying a score 
of processes that have been developed to 
hasten the production of foods and to 
preserve them indefinitely. 

The canning industry revolutionized 
agriculture by making possible the utiliza- 
tion of products too ripe to he shipped to 
market freslt, Now the chemist with his 
solid carbon dioxide, his ethylene ga?, 
anti other chemicals, is making it possible 
for consumers to eat tree-ripened and 
field- ripened products in iheir fresh state, 
months after they have been harvested. 

fn Georgia, last summer, a plant that 
freezes tree -ripened peaches itl Curts turned 
out 700,ftfl0 pounds of that product. Ap- 
proximately lOO.fXXl barrels of cherries 
were frozen-packed in Wisconsin. Fac- 
tories have been opened in Florida and 
California where (lie juice from cull citrus 
fruils is frozen. Quick -frozen meats hi 
package form are available now in all 
large cities. 
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Vacuum S". ill Used no Study Kl.u'tii-Ciivi-i^ Cdrct4nl u-l 
Friuli. JDii TeetiBg flt Ejifci in 6 hill 

that the new quick- freezing processes, 
whereby fresh foods are cOngeaEed under 
temperatures as low as fifty decrees below 
zero, wilt reduce food ciN»t h through the 
use of products that otherwise would be 
wasted on the farm. 


These new methods of food handling 
are of such importance ami are Eieirtg de- 
veloped so rapidly that the Uni red States 
bureau of chemistry lias temporarily laid 
aside many research projects of long 
standing in order to ascertain the effects 
uf the new processes up on the nutritional 
value of the foods, Experiments are Fee- 
ing made with small animals, including 
guinea pigs, cats, rah hits, and white rats, 
under automatic temperature control. 

Micro pit olograplnc studies are being made 
of hones a lift tissues, and ultraviolet light 
Is being used to stimulate growth. An 
apparatus lias been devised for preparing 
large quantities of vitamin-free casein for 
feeding experiments. 

J>r. Henry G„ Knight, of the bureau n r 
chemistry, discuss mg Lhe new methods of 
food handling, says that, '"with increased 
facilities for tEic storage and distribution 
of food products at greatly reduced tem- 
peratures, the question lias arisen whether 
many of the fruit juices which undergo 
hurtful changes on sterilization cannot he 
satisfactorily prepared by freezing. The 
greatly reduced cost of solid carbon di- 
oxide f known commercially as "Dry Ice' 
or 'Nil Tee’) prompts tile investigation of 
the possibility of preparing, shipping, and 
distributing fruits and fruit juices 1 0 the 


In New York City, re- 
cently, 200 representa- 
tives of industries Enter 
es-ted in the production, 
transportation and dis- 
tribution of foods sat 
down to a luncheon of 
freds fruits, vegetables 
and meats that find Eseen 
produced six months be- 
fore, but whose qualities 
of “freshness" had been 
remarkably preserved by 
various processes of gas- 
sing and freezing. The-,e 
food speciatists dec I arc d 
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QiivcrjiTnEDt Chemist Inspecting Meats Produced in Virions Parts of the 
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housewife in a frozen condition. There 
arc now being kept in experimental stor- 
age several hundred packages of citrus 
and other products which have been 
frozen at temperatures ranging- from 
thirty degrees ro fifty degrees below zero. 
The possibilities of the different type* 01 
packages, arc being investigated, and 
methods devised Fur packing the products 
in inert gas and under high vacuum. It is 
believed that the next few years will show 
a marked change in food distribution, 
with frozen foods playing a very impor- 
tant part in household economy/' 

II has been learned that in seasons when 
pears do nor soften readily, they can be 
softened economically with gthylcne gas 
and thus made ready for canning. Vari- 
eties of apricots which tend to mature 
unevenly, one side softening while the 
other remains hard, arc being harvested 
and softened by means of ethylene treat- 
ment, Ethylene-treated tomatoes take on 
color at a somewhat faster rate than un- 
treated fruit kept at the same tem pern- 
ore and not in direct sunlight, and there 
is less acidity in their juice. 


Soon there wilt be no 
such thing as fl had "‘eggs, 
its methods are being de- 
veloped for preserving 
them indefinitely, The 
eggs revolve cm a belt 
under a spray of fine 
sand, and arc then dipped 
in oil to seal the pores. 
Government chemists 
have devised a method 
for coating eggs with oil 
under vacuum to make 
a better seal of the 
shell. Oil coating of the 
shell markedly inhibits 
s h ri n kage u nde r ordi na ry 
cold- storage conditions, 
and application of the 
nil by the vac u u m 
method results in even 
icss shrinkage. 

Waterless canning of 
non -acid vegetables i s 
another innovation i n 
food handling, and re- 
cently the food chemists 

have learned how to fer- 
ment turnips into Ll sauer- 
kraut." The product is said to be pleas- 
ing in flavor, and, aside from general ap- 
pearance, is not Utllike the cabbage vari- 
ety. Experiments in the bakery field have 
shown that a? good, and often better, cake 
can be made by mixing all the ingredients 
together nnrj at once than by following 
heretofore approved directions which call 


NuirititiDai Value a: Products S> l>y FuuJinn 

Them to Small Animals in Cj 
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j fur creaming the fat unrl sugar first and 
I then adding the other ingredients, 

1 Food standards arc being revised by 
J tli e federal authorities in view of the de* 
A. vclopmcnt of new food-processing meth.- 
4 ods, and standards are being developed 
^ for canned products to enable consumers 
^ to ascertain on llie label tilt quality of 
V the goods. Canned tomatoes, peas, corn, 
\ and other products, are purchased in 
X stores, subjected to chemical analysis, 
^ patatabiUly and nutritional tests, and 

classified according to quality. 

A PaF.ita hi I i t y tests consist in cooking the 

^ foods under Identical conditions and rlicn 
ta^having government official:-, eat the prud- 
itcts and write their impressions Oil score 
m cards. The chief objective of this is to 
^wdiscovcr new production methods that 
jj^il] shorten the producing period and vet 
9? contribute most satis- 
* factorily to consumer 

nt taste. The products arc 5 

T^also fed to small ant* jffi 

"-i.ni.f-- in conn rot ii.n with MMm 
* uni, litimi studies, and ft A 

^ am-.lys-cil for vitamin (A 

content. While 1 1t C i>d- f M 

2 era! officials arc dcsir- II 
& otis of developing new 

j production methods IWAfij 
f that ■.■.■ i 1 1 yield larger It 
T profiis to farmers, tEiey wt 
k3arc mindful also of the 


fond value oE prod- 
ucts in the interest 
of public health. 


BILLIONS ROl£?- / 
GOOD ROADS 


KT At least S3 ,000,1100,- 

^3^ 000 wilt he spent in 

1931 on roads by 110 
nations, according to an estimate 
of the bureau of foreign and 
domestic com merce . The United 
StafesTeads Lbe parade with road 
expenditures estimated at $2,000,- 
000,000. In this country, and in 
many others a.?, well, the road- 
const ruction program for 1 93 1 IS 
being undertaker partly as a 
measure to aid unemployment 
conditions, Mexico lS pushing a 
national trunk system, Canada 
lias inc reuse rl its road budget by 
$2fl.flG0jQ00 and Japan by n similar 
amount, while Argentina intends 
to spend $300.000 h (10D in building 
iXK) miles of paved highways, Tn 
Europe, conditions arc similar, 
Italy alone employing 60, OHO 
.juen for road building. 


Injecting Chemical ikcw 'Trot: Wai in CatEBJi&eed. M-cal Teai-x 
jsr.d. Sea ir.piag Cjccs-l wLtb tj'jvqrn'x.iiist Liiic': A 
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ITALY'S FLYING FLEET CONQUERS SOUTH ATLANTIC 



Ten flyinpf boats of the Italian royal 
air force, roared into Port Natal. Urn /El, 
skimmed .5 moot lily clown it pern the water 
and mine to rest after an l.ROO-milc hup 
from Bolama, Portuguese Guinea. The 
moment was a pleasing' one to Gen. I tain 
Ralbo, leader of the fleet, and to his tired 

companions,, for it marked the completion 
of the roost dilliCult Stage of the squad- 
ron's flight from Rome co Rio de Janeiro. 
Fourteen living boats liad started nearly 
a month before, two were forced down 
almost immediately a iter raking oflf from 
Rnlama, with the death of four men, and 
[wo more were forced to descend Upon tlie 
Atlantic after several hours of flying. They 
were picked up by steamers, and towed to 
port, one being able to join the main 
squadron later. Tlie flight across Lhei 
Atlantic was accomplished in seventeen 
hours, in unfavorable weather, with poor 
visibility and the added hazards of heavy 
loads. The steamer patrol that guarded 
the way anil helped keep in contact with 
the flying fleet proved to he of great aid. 
and tlie fact that General Bathe could 


T-oji. SapaiL Une u ma: ii Boat, One at :h,e Twin .Halt 
Piping Kijiiii. anil Close View of an, Kis’r.p 

darkness with altimeters and air-speed in- 
dicators as chief guides fur the pilots, 


SOUND RECORD ON PAPER DISf£ 

EY PHOTOGRAPHIC PROCESS 

0 

' Sound can now 1>e recorded on card- 
board paper disks through n photographic 
process hy the use nf an apparatus known 
as an “ opt i up hone" which has been de- 
veloped in Germany.^ l 3 er Feet sound re- 
production is claimed over the whole audb 
Ido range. Tire records are cheap because., 

after tint fdtotogra pi H tally produced maS’ 


call flic roll and i-,-ue orders to his com- 
rades hy radio was another important 
reason for the success of tlie squadron's 
expedition. The flight is considered an * 
important step in the development of long- 
distance and transoceanic flying, and 
shows the feasibility ni formation flights 
on journeys of this length. General Ralbo 
laid much oi the success of tire flight to 
his instruments. The journey began in 


VUf^c i^aJulL 








/S'. 

MECHANICS 


w, eft 

ter disk is made, the com mere in ones can 
be copied on cardboard very cheaply. The 
paper disks are durable because no needle 
is used in reproduction. They present: a 
spiral of white on a dark background, the 
while spiral under a magnifying lens rep- 
resenting L he- characteristic variations on 
a film record for talking pictures, A photo- 
electric cell is used in producing the mus- 
ter photographic plate and, in playing 
the paper disks, converting the fluctuat- 
ing waves from the microphone into elec- 
trical impulses and vice versa. Am pi ill ca- 
tion and loud speaker are used, 


FLOODLIGHTED WATER TOWER 
GUIDES MIGHT FLYERS 

Aviator* living at night near YpsilanlL 
Mich., are guided by a brilliantly illumi- 
nated landmark, a LIS- foot water tower, 
■-the dome of which is floodlighted to serve 
Kas an aerial beacon. The tow er, forty feet 
fin diameter at its base, Is covered with 
► silver -gray shingles which gleam with a 
^sparkling brilliance under the rays of a 
battery of concealed searchlight*. The 
^iructure, standing on the highest point in 
( :he city, is visible fur ten miles when 
f viewed from tile ground, and For a much 
greater distance in the air 


Tuniitje In w. P- tt£f a-m Uy Hi'ihQte-Comrrt Bgcionr.. ; the 
Radio Sot In lli-o Tati Caltlnor in Left Eat kg- round 


SKYSCRAPER-TYPE RADIO SET 
CONTAINS ELECTRIC CLOCK 


Economy of .space, improved tone n 11 al- 
ky and convenience are features claimed 
for a tall radio cabinet that also contain* 
an electric clock and may be operated by 
remote control buttons. The cabinet is 
nearly sirc feet tall, but occupies a lloor 
area of only ten by twch r c inches. Aside 
from its handsome appearance and adapt- 
ability Lo the modern skyscraper note in 
interior decoration, its height and design 
have given the acoustic engineers an op- 
portunity to improve the tone quality. 
The ordinary speaker grill has been elimi- 
nated from the face of the set and is placed 
vertically so that it i> directed upward 
through the COp Of Hie cabinet. This ar- 
rangement provides a five -foot column of 
air under the speaker, an important aid to 
tone improvement. Control? amt dial* 
are mounted flush Oft the sides of the 
cabinet. The *et is a nine-lube screen- 
grid * li f >erh e t e rod yn c. 


(I An '‘ever-lasting match," invented by a 
Vi cm i chemist and recently tested with 
satisfactory results, can be ignited 2011 
tin i r' ■■ , it is claimed, although it i- no larger 
i tun an ordinary safety match. 


M c ' i : r.i ri.ij . 
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UNIQUE LIGHTING EFFECTS IN MINIATURE THEATER 





Complete in every de- 
tail, even to tm usual 
lighting effects. a minia- 
ture theater stage has 
been built b y n L o s 
Angeles high- school boy. 
mostly from odds and 
cods Found about t h e 
home. The proscenium 
arch is twenty-seven and 
one-half by twenty-one 
inches, and the entire 
stage rests on a table. 
An organ with painted 
l dot hpick keys, rises 
from the orchestra pit 
pauisr at ike keyboard, 


One ci the Stithfia tor i It u Miniature Stan# Emit bjr a Los A limits Hig3i' 
£cHo&] Bey. Stiown, Upper Left. at His Scudto Kmratice 


with a doll or- 
A color w heel 

is lighter! liy an nlrj bicycle lamp, a phono- 
graph provides the organ music,, tiny 
footlights were made from radio-panel 
bulbs, ami gelatin used to obtain colors 
came front siiuiM scraps thrown away by 
other?. The grillwnrk around the stage 
is of plastic wood, and other equipment 
includes projection apparatus, floodlights 
anti a switchboard with twenty-four 
switches, all made of inexpensive odds and 


still larger numbers of quakes, according*^ 
to Dr, William Rousi®, of jJUc United * 
States coast and giM-dciic survey, lie 
points out that the more quakes there arc, 
the less wilt he the intensity of any one 
of l/icm, and hence likelihood nf less dam- 
ag£, The tremors are caused, it is be- 
[j^ved, by the breaking of rock areas from 
lifty tt'i stxiy miles below- the earth's 
Surface, Doctor Bowie believes that we ' 

! shall have quake* as IdOg as the suit shines 
■ and we hflv-e *cvapo Button of rainfall, 

A a dU , boiM 

<2 6 b A /ha/ 3 / 


ends. J'he lighting system, stepped down 
by a transformer. Lt>e-. no more current 
than one common light bulb. Desert and 
ua.-is scenes are interchangeable bv sub- 
stituting differcni bits of cardboard scen- 
ery, while a fishing scene is only n piece 
of ordinary tapestry, magically turned in- 
to a thing of beamy by lire ingenious use 
of lights. One 'fL, copied from a Stage 
reduction, eonsisii! of 4i few cents’ worth 
tinsel which against a flimsy silver 
doth catches brilliant lighting effects. 


QUAKES GOOD FOR THE WORLD 
( f . fff MAKE IT SAFER 

More than 8,000 ear th t| mikes arc remrd- 
c very year bud many more probably 
occur but are not registered, yet the world 
would probably be belter off if there were 
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Pttkaw? Eknlcs Mcaiur- 
K;-ix Ml Which Girl's 
Uatfy l.i'>srH Msiiitun yn- 
jltr a CenRSK Aij H .i-r.ii.l- 

iiy <5n<| TetHBtrtlatir Can- 
J Lit an 


TELEVISION GIVE 
QUOTATIONS TO 
BROKERS ■ ' 


DELICATE WEIGHT TESTS AID 
IN AIR CONDITIONING 


To establish human reactions to various 
atmospheric conditions, deli cafe scales are 

employ cd in the research laboratory of 

rfic American Society til Heating iimET"_ 
Ventilating Engineers, to deter.uiUlc: tile 
rate at which persons lose h eat and mo is- 
11 . 3 re in atmosphere?: of various tempera- 
tures. liu m if licirs and motions. These 
weight tests show the relation of air con- 
ditions to health and cOmfort arid help the 
engineer design air- treating systems for 
1 healers, and oilier places of assemblage., 
where ihc heat and moisture given off by 
large numbers of persons plays an impor- 
i:im role. In one te-t. for instance, a girl, 
normally weighing 130 

v typj ' i_ }. pounds, was found to 

\ y lose almost a gram of 

|i i T* 

k weight a minute under a 
."jjfctj particular atmospheric 
~ dtafelv-kiJfli condition, this loss being 


TRACTOR CRANE LAYS PIPE 
TO SPEED GAS LINE. ] , ■> 

Time and labor havejjeeji w^ved in the 
laying of a ga- line near bn? Angele-, by 
using an endless-ireful tractor e.rr=nc to 
swing the- heavy Ieo gibs nf pipe into posi- 
tion. Sections. twenty-four feet tong and 
twenty-two indie?; i diameter, are easily 
lowered into the trench so that compar^- 
tivclv little hand lab"! is necessary. , 


tl Pu re Cane sugar now 
can supply most of [lie 
ingredients for a glass of 
lemonade l plants now 
.,- f being built for making 
edric acid, the active 
principle of lemons, di- 
rectly from sugar, by fer- 
menting the sugar solo 
t-km with a special mobL 


S 'h nl Krvini: f2iil li Vi.ii 

Swing ihg Ilt.i Lcncrli ->F Gas Slain ijiUJ- Dll-eh wilh the Trader tiail-E 
J WHkli brn IbDd Labor 
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Tur an Machinery 


A RIDDLE iv ]i itli puzzled the 4^7 Itint: st*. 
^ ■* *■ Egyptians, Phoenicians and Romans 
\is just as much of a con mi drum now as it 
owns during the dawn days of shipping— 
that of preventing the fooling of ship bnt~ 
to ms by barnacles. 

t Merchant marine and naval shipping 
<pay $100,000,000 annually in tribute Lu the 
3 barnacles which inhabit salt water nnd 
^collect mi the submerged parts of ships, 
AEver -ince the Romans devised the es- 
^pedient of sheathing warships with lead 
'attached hy copper nails,. maritime science 
lias Sought control measures. More than 
150 devices and materials have been pat- 
ented in the United Statc> tor the eradi- 
cation of barnacles . None has been eJTec- 
,«Kive. Science, although it has learner! 


in stupendous numbers on the bottoms 
of ships, thus increasing frictional resist- 
ance so that from one -fifth to one- third 
more fuel is required to opcralc the ves- 
sels- The Speed of the ship is reduced 
from one-fourth to one-third of normal 
velocity after drydock service. AH ships 
that sail the seven, seas have to be dry 
docker! once every six or eight months to 
have the barnacles scraped by hand from 
their hulls — a slow, laborious and expen- 
sive process. When the barnacles are de- 
tacher!, the paint comes with them. This 
involves painting the ship bottom again, 
and additional losses are caused hy' the 
ship's unforced idleness. 

Take the “Leviathan " for example- 
Tliat part of her bottom which is exfioserl 


uch about the barnacle since the first 
*■- Chinese junk wa? built some 4 .,000 years 
, agn, has thus i'nr failed i rt its battle to 
^ subdue tins pi linger, The barnacle stands 
unrivaled as the most persistent “Captain 
rj. Kidd H of the undersea kingdom. 

fianiaclcs are pirates in ihat they collect 


to barnacle attack has a surface of more 
than one acre. At Tcasi ten days In dry- 
dock arc required to scrape ntT ihr ac- 
cumulation of barnacles and to repaint jltc 
hull. The dry doc king cost alone is $50,000- 
During that interval, the famous liner, 
if itl service, could make one round trip 







JiLil f>r. J„ Pan] 
for the Nasy 

mentetl with i ho various Uncls of bar- 
nacles found or 250 ships of the U- S- navy 
n nd private owners from the far comers 
ol the oar tit while they wore in drydock. 

His e^1 lectio si of barnacles recovered from 
vessels [nc tiulcs some specimens 
wmen are over 2.0IW/XX'] years old. The 
barnacles range in sine from microscopic 

mites to giants, three inches long anti two to l>£ hh Large cm pip 

. ‘ ■‘IvttjU'lC OstaJ t. t%. ifoU- o‘ 

1 dhirtts>*J * 


inches wide. From fifty to 100 tons ol 
barnacles are removed during a single 
scraping from some vessels, while cases 
arc on record 01 from 200 to 3410 ions of 
barnacles being removed from the hu h 
of very large vessels- 

Hamades arc among the oldest animals 
which science know s anything about. ’I bey 
arc like starfish and *ca urchins in chat 
they ill rive only in sail water. Some of 
(hem die after four to dx hours’ exposure 
to fresh water, while others survive For 
fifty hours. Ship captains for centuries 
have taken advantage of this (act hy an- 
choring their boats at regular intervals in 
fresh water. They believed that tEie prac- 
tice aided measurably in the destruction 
of the attached adult barnacles. Doctor 
Visscher, however, has found barnacle 
shells on the bottoms of salt-water ships 
after they have Keen anchored contin- 
uously for thirty-five months in fresh 
water. In three months, barnacles grow 
to he an targe as pigeon eggs, and a con- 




across 1 he Atlinric, carrying her 
senger capadti 

Dr. J. Paul Visscher, of the 
ern Reserve University, at the request 
of i lie government, has devoted three 
years to the study of barnacles. Much 
of his research has heen carried on 
Loggerhead key, the 
most southerly of the 
Turtugas group. Wear- 
ing a bathing suit and a 
diver's lie! met with a 
special airline, Doctor 
Visscher has worked at 
depths of twenty- five 
feet. Altogether he has 
surveyed and esperi- 
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Doctor Visschcr ]m& demonstrated that 
barnacles in their youth slt sensitive to 
light hi the blue-green 3m i not i n Lhe 
ultraviolet portion of the spcctrunn, Blue 
green light stimulates them -o tliai ihey 
urc attracted by Midi somber colors ns 
red, brown, dark yellow and black. These 
colors, particularly dark red iron-oxhle 
paints, are used chiefly in painting the 
subsurface of ships* Imlls. In his study nf 
ship hulls. Doctor Vi metier also found 
tli at bar n.i cl ns were most numerous in 
the diatled areas w here bright light did 
not penetrate. This suggested employ- 
ing: light -colored paints for use on the 


trol measure much more drastic 
than exposure to fresh water is 
necessary to loosen the binder 
Which causes their adherence and 
fo remove these shells. 

Poisoning the paint used otk the 
ship hull has been recoin mended 
as a prevent Eve of fouling. Ac 
cording to Doctor Visscbcr, <t is 
unsatisfactory, because, in order 
to make the poison effective, ft 
would he necessary to apply ten 
limes ns much paint a-^ possibly 
ran be used The official records 
of the patent office are rich in 
anti-fouling materials, Midi as 
mixtures containing quicksilver, 
gutta-percha, asphalt, plumbago, 
clay, fat, sawdust, hair glue, oil, SOOt, 
emery, castor nil. grease from boiled 
bones, u 11 salted butter and parks green, 
which have never worked for any length 
of time in practice, Kveti the government 
has developer! a special anti fouling paint 
which contains mineral spirits, pine oil, 
coal tar. rosin, sine oxide, mercuric o id tie, 
iron oxide, copper oxide and silicates. 


Above. Type o: Helmet iijiL Eperi.iL Airline Used Ln B nris >c! c 
Eiirvtya ; Balov, a Ship Fnralily Ctr-nnrd yf Ei,m-*EOi 


shellac. 


hulks of ships. Unfortunately ligllt-col- 
ored paints are especially soluble in salt 
water. Furthermore, the dirty water in 
many harbors darkens light paint even 
after short exposures. Here is a problem 
for the paint industry to solve — the de- 
velopment of a light paint which will not 
dissolve readily in salt water and will not 
change color easily in dirty water. 

Future research may evolve practical 


* ■ . 


* ■ 


1 1 i J I 



( & L / 

V * 

POPULAR MECHANICS 





© n 


Thij Jacfcal TVrok 
Which 


HAND-POWER PAIL 
CAR GIVES THRILL 
TO CHILDREN _ , ^ 

Features of a real mil’ 
road enter into the de- 
sign AJld Operation of a 
ha nt] -propel ted car- f o r 
children, It runs on a 
track of steel rails and 
oak ties, the drivewheds 
have fiiflerods tike a large 
locomoli ve. and the two four-wheeled 
trucks are designed like those that appear 
on regulation mi I road e-q^tti p rn etxt . The 
propelling mechanism consists simply of 
a chain -and -sprocket drive loading front 
ihe front axle 10 a head fitted with two 
c rati It handles, on top of the car. The child 
drives from a sitting position and can 
crank the three-foot ear along the track 
with considerable ?peed and with perfect 
safety. The wheels arc flanged, rails and 
tics are siabstansial and, if properly laid, 
will convert a hack yard, a lane or any 
vacant lot into n playground for (lie child. 
The car can be driven in cither direction 
and may lit used to haul other units, so 
the youngster? Can play "real” railroad. 


C/rnikinfi tine C.ir a I -ire Ill 'Track 
utf Rwj R;i:b and TseS-; ihu 
TfUCfcH flit tike Thuse aE a LikV- 
irtijllvc- itir C-ir Kuril Backward 
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Its 0 «ti FlashliKht Picture When It Tueecd a,t n taarc 
Wjhh AttAvhiMl by a Cord to * CtimerS. Mi-ir By 

JACKAL TAKES OWN PICTURE 
BY SNAPPING FLASHLIGHT 

Those who bunt wbld animal? with a 
camera in order to obtain pictures that are 
true to life, are often highly successful 
in inducing specimens to snap their owil 
pictures by connecting a string from the 
camera to bait placed nearby. Maj. C. 
Court Treat r. ve teran explorer of TTgy pf 
and tlac .Sudan, obtained a picture of a 
jackal in this manner, Cameras were placed 
about 1 he lure mid connected to it, mid the 
animal set off a flashlight when it lugged 
at the bait. 




BOILER IS GIVEN LONGER LIFE 
j.-. BY WATER TREATMENT 

'Through a water-treat mem process 
which has been tested for six years at the 
University nd fllinoy-. the life of high- 
pressure steam hoil^/s will he greatly pro- 
longed, thereby spring millions of dollars 
to industries. The process lias been found 
to prevent explosions from boiler embrit- 
tlement and has already resulted in a sav- 
ing of SlQiiwO.OOO in the Chicago area 
alone. Because nf alkaline waters high- 
pressure 1 1 oilers have had to be replaced 
frequently, while ,1 boiler normally should 
last from twenty lo thirty years with fids 
danger removed. ^ 

ta\suf th ' LceU ‘' < - 
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methods of electrocuting 
the barnacles by methods 
now undreamed of. This 
is a field of experimenta- 
tion which lias ill us far 
been neglected ns a pos- 
sible source pf a practical 
and relatively inexpen- 
sive system of divorcing 
harnacles from their fn- 
vprife an ell Cl rage. 


eo6 1 ?Vi pu l aSP .dYVTtlt^if!?. jLi f 

GROWING MUSHROOMS is A MONEY-MAKING HOBBY 



Psultal M.uahrmjrn '‘Spawn.’' And Studying Young 
Muthiroofntr due Or&w:rtg ot This f'lOdliitt Has ESuuQitle 
a ScierULfic a^d Jfr-qqucrnly SiwcePtfol KiisintM 


mouth, Then Et is ready For a dirt mulch 
about an inch and a quarter thick. In 
two or three weeks mushrooms begin to 
appear arid keep coming For five ur dx 
months. At the end of this period, the 
growing rs over, and it becomes neces- 
sary to throw out the beds, disinfect the 
house it nil start all over again. 


Mushrooms, are now easily and safely 
grown, thanks to the scientific develop- 
ment of the industry, Today, fifteen to 
twenty millions ok" pounds u£ mushrooms 
arc grown annually in the United States. 
In New York City aEemc it is not Uncom- 
mon that twenty to thirty tons of mush 
rooms- come on the market daily. And 
there are other great City markets for this 
delicious tidbit, notably Chicago, Phila- 
delphia anil Baltimore. What arc 1 H c new 
developments which have advanced this 
lowly fungus to an exceedingly profitable 
commercial product? Chiefly the control 
o( the method of making spawn the 
threadlike growth of mushrooms under- 
ground —which insures them against dis- 
eases and pests. Now, cultivators of 
mushroom Spawn distribute and sell ii 
directly to growers. In old days they 
' ised to gather it wild and sell inoculated 
growing material compressed into small 
h ricks. Rut this w as crude and dangerous. 
The new method gives the m us Ei room 
grower a pure product called “bottle 
£ggwn” H Otises are now built especially 
for mush room culture. The beds are in 
tiers one above tlac other at Intervals of 
about two feet. After the beds have cooled 
to ordinary' temperature, the spawn is 
placed in them, a piece every eight or 
ten inches, and allowed to grow for a 


POWER SCYTHE RUN BY MOTOR 
OPERATED BY ONE MAN 


Operated by a one-half horsepower 
motor, a power scythe for mowing road- 
side grass and weeds, and for airports, 
golf courses and large grounds generally, 
can be operated easily by one man. The 

_ scythe is attached 

.. loan nt- w heel ed 

frame with han- 
dles like a plow, 

' J the pull of a han- 

dle, and vibration has been reduced by a 
frame of cantilever construction and by 
having the hand [churn trunnionerl at the 
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TALKIE THEATER ON WHEELS' TO TOUR HIGHWAYS 


Roadside d i en rt‘s on the Pacific coast 

arc being entertained by a talking- port lire 
theater on wlteeEs which 
brings the trio vies to the 
patrons. This traveling 
theater, costing $50,000, 

15 contained in :l giant 
truck, vv e i g h i rt g 20,0t K.i 
pnds and provided not 
o nly w i t h projection 
room and sound system, 
hut al ho equipped with 
funning 1 iol ail (I cold 
vater, Li led shower bath, 
itclieti and living-room } 

^ncililic.s and sleeping accommodations for 
Jf-ex persons. It is bet up used by a theater 
'prgaimation to advertise its films. This 
huge land cruiser is thirty- four feet loop, 
eight feet wide, twelve and one- halt feet 
thigh, mid in driven hy a IfiOdinrsepOtver 
^^“motor. A pilot IioUr-C is located above the 
/■“ engine room at the front of the vehicle 
and is reached by a stairway. Tlie projec- 
tion room is lined with metal and equipped 
with an automatic sprinkler system tor 
S use in case of fire. The gene raring sys- 
^3 tem inc Slides one 2,500-wntt direct-current 
automatic pas-en pine-driven plem, and a 
one-kilowatt alternating-current electri- 


cally driven plant. The kitchen is equipped 
with an electric range, and there is an auto- 


t 



■A e 
Li*** 


V 
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eieime water heater, an air-com- 
pressor system to provide pressure -Eor 
the water plant, and clecLric refrigeration 
is a feature, while built-in furniture saves 
space in the living room. When two large -A 
doors at the rear are opened, the screen-. 
is exposed, and pictures are projected to 
and through it from Lhe projection room 
at the front, being viewed hy an audience 
standing outside the vehicle at the rear, 
Sound reproducers; are located just under 
the screen. The projection room is fitted 
with rhe most modem equipment and re- 
sembles that found in the up-to-date 
in 0 v ing- picture theater. 


o 
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FURNITURE FROM OLD PAPERS 

USED IN SUMMER HOME , , 

, i , £ * j 

Novel furniture for a summer cottage 
in Massachusetts lias been fashioned 
from old newspapers, tightly rolled into 
small “slicks"" and fastened together. The 


outer surface was treated to make It 
waterproof- Chairs, tables, 11 opr lamps 
an ft otEicr articles have been made from 
the paper rolls. 


OYSTER LARV/E NEED COPPER 
BEFORE SETTLING DOWN ( 


i?C 


Ftofr L.unr., TabU .md Chairs c-'asl'.ior.ijii n? R 

Prevsfd STcvrapajisri 
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'•> cuing oysters will not forsake a roving 
life and settle down as substantial ci listens 
until they have had a dose of copper, 'finis 
has been discovered by government in- 
vestigators who are trying to make oysters 
more abundant. When an oyster first 
hatches front the egg, it fives for two 
weeks as a tree->wi mntiiift larva. If it lacks 
copper, it is victimized by microscopic 
organisms. H il JtelS its Copper, it sinks 
to Lite bottom, protrudes its otte foot oit 
which it crawls aboul for a lime, 1 ben ex- 
ude* a glutlike substance, 
squarely in this, and 
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st rover steers the dcirrted war- 
ship by radio, the radio pilot and 
steersman being located on a 
control platform on the "Shikari/' 
froai which they operate the 
steering gear and steam valves 
oE the abandoned boat, regulat- 
ing the speed am! maneuvers, 
and even dodging torpedoes fired 


®F*l-lirti)W Wwisly 

BATTLESHIP STEERED BY RADIO 
IS TARGET FOR GUNS 

Steered and controlled entirely by radio, 
a 20,000- ton derelict battleship is a fasci- 
nating target f oj Great Brita in's Atlantic 
fleet This boat, which returns to FITS 
dockyard for repairs after every “engage- 
ment," is the "Centurion/" and it is shelled 
and bombed regularly by battleships, 
cruisers, destroyers and airplanes. It car- 
ries a crew of 250 who desert Lhe shin 
just before it goes into battle. The crew 
cakes the vessel to the war area, strips the 
wheeEhoiJ.se of its fittings, removes the 
contents of the deck cabins, and, leaving 
the engines throbbing, guils the big boat 
for I lie little des trover "Shikari/ 1 From a 
distance of about a mile astern, the de- 


LcTt, View oE Best -Dyer Whjcli Srccn 111* Alwmiluntrl 
Tdricrt Et j u! i.'S‘i ir> by Kniicr: in ClnL*. Target Ship 
find Har &*a-treysr Cspipajumi, 

by attacking vessels. The old boat is pom- 
meled and battered by high explosives un- 
til the attackers decide she has had 
enough. Elicit the grew again boards il 
and takes it to port for repairs. It carries 
no guns and no turrets and the engines 
arc about the only vital parts that have 
not suffered damage at some time or an- 
other. 
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CELLULOSE SPRAYED ON EARTH 
TO ERADICATE WEEDS 


itfC 

Eradicating weeds from a field under 
cultivation by smothering them is the 
method proposed h^-fr^German engineer 
wlto has made a cfejluioyJ irf> rave r for this 
purpose. By spray itiTT . ! field with m ic p;trt 

a continuous tough shin, adhering to the tfri 
ground, is produced. This will not dis- 
solve or wash away but can be peeled off 
easily after bar vest. The method is in- 
exp elusive, and fusts have shown that it 
chokes weed:( with weak germinating 

:Uv JO bvj 


power, and so saves weeding and ridging. 
At the same time, it Insures a richer ami 
better crop, because the nutriment in the 
ground is available solely for useful plants, 
and also because moisture and heat ab- 
sorbed by tllC earth arc prevented from 
evaporating or escaping. The idea of 
covering weeds with paper to destroy 


of cellulose diluted in. ten parts oi wal&*^jhetn first was tried in Honolulu, w here 

mgh wood paper was laid by machines 
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operated hy tractors or horses. This proc- 
ess, however, is both expensive and often 
impractical while the spraying method is 
applicable to all useful plants except 
gercab, V * 
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SPEED OF LIGHT IS UNCHANGING 
,--■, ^ACCORDING TO TESTS 

i.iglit travels always at the same speed 
^ according to thei. finding of a scientist who 
tints adds fresh '.proof of t li u eorrec tnes - 
^ of Professor Einstein'* relativity theory 
s. in which it is a * Am net! nil at LEie velocity 
^“cii light i* absolute, Prof. G eorg Jons, oy 
' Jena University, Germany, claims to Tlhve 
„ proved the-MonJorinTty in tlie speed of lififln 
3 by tint one of a device which lie say 
j measures accurately one-thousandth of 
l tEie length of a light ray, A wavelength oi 
'S 1 light varies from about one twenty- iive- 
< thousandth of an inch for red to afioui 
V*-^ half as much for violet, and Profesi&or 
^ Joi'j:-. claims- to detect fracEious ut wave 
V lengths ranging from one twenty- five 
^'millionth to about one fifty -mill in nth of 
J an inch. TTe obtained the added accurac. 
J partly by the use of quartz in Ens lustm 
meitt, L h e ligEit rays coming from a mcr 
tLi cury quart* lamp, and being measured 
with the aid of a camera. The instrument 
is s-n- sensitive that a sot] ill I such as a hand 
clap registers as a visible dent in the curve 
the camera produces'. 



tamrie Loader WhUii Haraiui ttul* Mm-tUal; 

fixed co Ennpi^ FrtigJu Can Quickly 
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FREIGHT CAR EMPTIED QUICKLY 
BY ELECTRIC LOADER 


Bull; materials, such as grain, cement, 

sand, slack coal and gravel, are speedily 

T _„_ pn v WtM - » AW f pure moved from bo* oars by an electric 
STEERED B\ WING FLAP£t f 4 V \ ni]cT wJlich hisni]cs h not f > Xflx dmg 


MIDGET- SIZE PUSHER PLANE 


Weighing less than 400 pounds and 
powered hy a twenty dive-horse engine, a 
two-place monoplane attracted attention 
at nn aircraft show in Omaha, Xehr. It 
i? of the pusher type, that is. the propeller 
is- behind instead of in front of the wing, 
arid the uhu-.i 1 rudder is replaced by daps- 
in the “trailing wings,' 1 surface* at the 
rear of the main wing. In addition to serv- 
ing as a rudder, these flaps, which work 
independently, enn be used to decrease the 
speed of the plane, it is said, 

_A* f £- 


■ r c; 

C rX*** jfftw. 


four incties at the rate of one-half cubic 
yard a minute, dumping the material th- 
ree tty into wheelbarrows or hopper con-' 
vcyors, The machine is mounted on two 
roller-bearing wheel* whli a smaller wheel 
for steering, and is run bv a five- horse- 
power motor. A pawl -nnrE-r.it elift mech- 
anism crowds the machine into the mate- 
rial, and lEte feeding drive can he backed 
out by rei'erdug the pawl Five speed* 
are available in either direction. One man 
can ca-ity move the equipment bv dss- 







Onq (if tJlf- Miftpcf PUncs That Proniiss Wirte Favar TTi is Ysar|_tlic Eacinc 
liohiii:! the Winn Affijirda Added Viai-li-il ily 


engaging the drive nind 
tilting the boom back on 
the chassis, the boom 
support being almost at 
the cen " er u f gravit y. Tli c 
material is fed info buck- 
ets cm i he loader by 
mean* of a spiral ribbon- 
type Feeder, For dusty 
material, a canvas chute 
is hung from the dis- 
charge end, a n d t It e 
bucket tine is housed. 





By ANDREW JR, BOONE 


r pF.X years ago a wandering 
■*■ circus owner "played the 
Sticks" across the- continent and 
eventually landed in HnHywpnd. 

As his train of an tom n biles 
passed the studios* he decided a 
permanent local inn with per- 
formances for I he screen offered 
more comfort than one- day 
stands and uncertain seasons. smiting a. 

Since then At Copeland has 
made forty-one circus pictures; lias put on 
fifty carnivals for motion pic lures, and ha? 
supplied equipment, actors, acrobats, 
freaks, fleas, iints and elephants for irt- 
miTi Lcralj I e bazars, county fairs, medicine 
shows, picnics, trace Ling museums anti 
European fairs — nil far the screen, 

Tn less than a day and nip lit, lie will 
gather Ids canvas; and props, bring in the 
animals from his ranch, assemble the per- 
formers and have hi? five- ring circus 
ready tor the cameras to shoot the see nr. 
When Copeland puts on his circus For a 
picture, unless the story requires a differ 
ent arrangement, he runs through tire 
entire show. Veteran troupers — clowns 


Circus Pafatle f :• ih± Mewlen ■ ih.t Bulkin: gs, Sltvc Falne 
Fronts bur Everything like Ti Real 

amt trapeze artists — put or) their arts just 
as though they were appearing before a 
paying audience. As a result* whenever a 
circus picture is being shot, crowds storm 
Studio gates. Recently 1Q,00D people 
crowded into the tent ore morning to see 
the performance, and another throng 
canto in the afternoon for the second per- 
formance. They' saw the show and the 
movie stars free, and the studio saved 
£5 CLOCK? by not paying the regular wage for 
extras. 

Every time you see circuses, or hot-air 
balloons and parachutes, nr exciting cir- 
c us -Are scenes, or well -trained animals in 
that type of picture, you know Copeland 
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has a good deal to do 
with it- He"* tilt- ority out: 
ni lit?, kind in rlie movies, 
and he has at his tongue's 
tip the ii antes of RIO cir- 
cus performer living in 
and near Holly wood. He 
can produce in a hah flay 
Forty expert trainers who 
i 11 undertake to train 
anything FrOttt a ilea to 
ati elephant, a min now to 
a w Italy, to act acceptably 
before any audience. “ F 
have never tailed yet to 
fill an order,” he says. 

“When the talkies ar- 
rived we trained the ani- 
mals almost overnight 10 
respond l 0 pantomime 
instructions. Today we 
can provide anything that 
lives for any kind of a 
show. Recently a studio 
called for 1,1X10,000 red 
ants for a comedy scene. 

Our men went into Lin? 
hills with a half barrel of 
sugar and several net*. 

By scattering 1 trails of 
sugar to the nets, they 
scum gathered hi the ants, 

"Another studio want- 
ed hats. Our men got 
tli efts from underground 
mines. We get hurry or- 
ders for ijuLcr people, the 
tallest or the fattest/' 

Twice recently, a di rec- 
tor suddenly called for 
fire fish and a fsre. Cope- 
land produced LEu? live fish 
mi d later burned Isis own 
ground to satisfy the director! 

A rehearsal preceded the fire. All the 
paraph email.!, except I lie poles and some 
old scats, were removed. Then several 
smoke candles were lighted to determine 
how 1 he uni mats would react. Zebras, 
horses, elephants, and camels stampeded. 


Filming 


a JEifth WireCWalkinE Scene; the PlatEnrm and Laic Net Were 
Himjud te Caleb 1 h l- PcHormcr in Case c: a FaLl 


in two hours 
circus to the 


One camel dived head-long into the tear 
of a sound truck where the “mixer” was 
adjusting his apparatus io record the 
Stampede. The horses fled to (lnc corner 
of tile lot, the zebras herded in another, 
but the camels galloped singly in all direc- 
tions. Thirty-five cowboys rounded them 
up and brought them back for the real 
conflagration, 


till 
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though, the annual sounds j'Oii bear In a 
circus pact u re do not come from the ani- 
mals. Movie technicians improve on na- 
ture and an tike synthetic growls and 
squeals better than the animals tlicni- 
scl ves. 

'I'll e story is told of one monitor man, 
new to a circus picture, who was- instruct- 
ed to record a giraffe’s laugh. The itiicr i- 
phnne on its sliding boom would not quite 
reach the giraffe's head, SO the monitor 
Ilian hung special ropes to extern! the 
"mike” higher into the air. Meantime Fie 
inquired of actors, circus men and assist- 
ants juM how ll giraffe's sounds should lie 
recorded, They H 'r.ucd’‘ him and be prac- 
ticed a half day, emitting sounds he 
thought should come to his cars, At Iasi 
the ail a crop hone was hung properly and 
1;ben — only then- did he learn a giraffe, 
having no vocal cords, can emit no con- 
trolled sounds,. 

One of Copeland's most difficult task- 
comes when several "Mouldcs" arc needed 
fur an annual star, Suppose a star horse, 
having appeared in several scenes, can- 
not do certain hits of required acting. 
Copeland may examine l Dll horses to find 
three like the original in -.ize and color. 
Then lie may train these to do individual 
.scenes, for be has found that LOO much 
training complicates, an animal's 
mental processes Thus cite ani- 
mal you see doing tricks ill a cir- 
cus picture may be three nr four, 
Such deception as practiced in 
filming a circn-. is done only for 
yottr enjoyment and to make a 
real circus even more real. Many- 
properlies you see Stave no neces- 
sary part it) the picture other t han 
to hide tights scattered around 
the big tent. Even the ropes are 


The story, a comedy, called for a riot to 
Start among the Spectators anti show 
people. One group inadvertently knocked 
over a pop-corn wagon, and in a few 111 in- 
ti tes the tiny blaze had run up a sdrl? wall 
and spread over [he entire “liig top." Soon 
tlte tent had burned to the ground. Fires 
of this sort requite careful timing. The 
gasoline -soaked side walls and top spread 
the blaze very fast. Before the action 
commences, the unpaid audience departs, 
and only a handful of paid extras remain 
inside Lo rush pa-L (lie camera as the 
Haines, spread. Animals nrc herded near 
the exit with cowboys and attendants at 
hand to drive them out safely. 

fn filming such a picture many m il e -■ 
of cables bring the noises from ten micro- 
phones Lo the mixing booth where all arc 
blended for the celluloid. Voice- of ac- 
tors record well, under canvas, although 
they arc pitched higher ill an when record- 
ed on u soundproof stage. Spmci ime**, 


In Qnc Ci reus Slur.t far ih-t Mavirs an AiiiL-rtnVljilr will, a flubs: Ituic W.iuilt-n Engine, VL'as Carried 14 ilie 

Top of a Ferris Wheel 
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painted n light gray, to phoLograph white* 
and all poles atid hoses are tinted and 
aged with burned umber to till the glare. 
Sea arc moved out Four to six Feet if Cult 
the side walls to make room for batteries 
ot lights. 

Recently one studio culled in the morn- 
ing ior a circus. Twelve it ours later two 
the twenty -six acres comprising the 
lot were under canvas, A score oi 
painted wagons paraded onto the 
Five L Oils of sawdust appeared as ii 
by magic and was scattered about the 
"big top.” the menagerie tents, pad tent' 
ansi side-show booths. Peanuts and p-up- 
clrphants and a steam calliope were - 
m band. Most important of nil, 300 
tied performers had reported in cos- 
ine ready for work. 
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SIMPLE WOOL GAUGE TESTS 

SIZE OF FIBERS ; J , -$ 3 

o determine the thickness 01 wool and 
Ollier fibers in certain tests, a gauge intro- 
duced in Germany is said 1 © be SO simple 
that it re r|ti ires no professional skill or 
knowledge to Operate. The instrument 
either compares the fiber under investi- 
gation with standard fibers* or makes an 
actual measurement ot the sample itselE. 
7n (he former test, an enlargement of the 
fiber is thrown Upon a screen, where it U 
quickly compared with several standard 
measurements displayed ill Li dill Ha r man- 
lier. When an actual mta-Hii remerit is to 


£ 


Mcnsuriiig: h'-ll'-p- .FIImth in §™d*t Oaujir Whaeh 

Cnmjianw Thrir Sbe ^Ipi Knci^ii SiHriijjtfCj 

fie made. Use fiber is still further enlarged 
and quickly gauged according to an ac- 
curate scale. As many as 100 fiber te-ss 
can be made ill ten minutes after shore 
practice, it is said, and photographs of 
tlie fiber’s rating can be taken from the 
machine. Current to operate the projector 
is 0 b turned from a lighting s/ckct. 


Sellers; a? Work Painting Due rf Ltic Gimf Anrhom 

q£ cine Etriikhi SinlLLE-dlijp "Nelson 1 ' 

GIANT ANCHOR OF BATTLESHIP 
GTVEN SPRING CLEANING 

Some idea of the huge dimensions of 
rlie Tf.M.S, ’'Nelson," one of Great Brit- 
ain's finest and largest battleships* was 
uffered when a photograph was obtained 
of sailors at work painting one of the 
giant anchors. This ship and others of 
Lliu Atlantic fleet were given a thorough 
cleaning from anchors to gun turrets be- 
fore 1 , he vessels started on the first leg of 
a voyage to the Panama Canal zone. 
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TRAFFIC LIGHTS SUNK IN EOAD 

AR E E A STL' Y SEEN Q _ ffQ " 

Some F. nglidi cities arc taking their 
traffic lights from posts beside street in- 
tersections and sinking them in a line 
across the roadway, flush with tile sur- 
face, When traffic Is to be stopped these 
lights make a vivid red line across the 
highway. Those adopting tins system 1 
claim the SUtlkeil light* arc more easily 
seen hy motorists, who naturally have 
tlicir eyes on the road ahead. It also is 
claimed the line Oi red lights exerts a 
psychological effect on drivers who 
less likely to drive across a red line ihflll 
to disjffcgard a red light beside the road. 
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'" talk"" and "heir" q|v£r the telephone foi ^v% ■ 
the first time. The son, whose hearing is 
normal, converged with his father in the 
sign language. The only case at all simi- 
lar was that of a deaf girl who had cotu- 
nt imitated t>y lip movement over a like 
system. In the latest test, the participants 
had the added trouble of trying to dii- 
t inguiH.h between the face of l he "'talker"' 
and the fingers superimposed on the same 
plane, but the eyes soon heeame accus- 
tomed to this. One advantage of the 
System, which may open up a new vista 
ill the life of tile deaf, is its elimination of 
the use of telephone instruments which 
nn obstruct the view as to impede such a 
form of communication. This Es ac* 
cmnplished hy using a microphone sens;- 
live to remote sounds and a loud speaker" 
concealed near the television image at 
each station. 


ENGINE STARTER FOR PLANES 
PLUGS IN LIGHT CIRCUIT 


ct-rp 


fttLcuiii Hi D-tlroL's Tra.mEn.|j Schott for FirtiUHl 
Liu rii n ii to Cirry Victims iJvvm 3..i:|.:Ur» 

TRAINING SCHOOL FOR FIREMEN 
IN SEVEN-STORY TOWER 

One of the finest training schools for 
firemen ip the world recently was built in 
Dctrpit_at a cost of 3250,000, the structure 
belli g a "7e\ Cll ■ : -t n ry to we r con Tain ing 
every appliance known to the fire-fighting 
profession. Indoor and outdoor drills 
arc provided fur. the interior being built 
co represent a factory or building wall, 
complete with fire escapes and windows 
of every type found in such Structures. 
It in high enough Lo operate a sevrniy- 
five-foot aerial lafldcr- Among other fea- 
tures arc class rooms where recruits are 
instructed in artificial respiration, hnnt- 
lytng and oilier drills. 


speed up the cranking of airplane 
engines not equipped with automatic 
starters, an electric starter, known as an 
external energizer, now is being em- 
ployed, Ift is plugged into art electric out- 
let on tile field and is slipped over the 
crank iTuing oE the hand starter. li 
electric lines are nut available, the starter 
can hit operated by a lid- volt direct-cur- 
rent /generator driven by a gas engine 
jilted on a truck. Only one man is 


upired H> use llie epterttizer. 

4 ■■ i. fffaEAc / £<■ lb I L-V 


DEAF MAN “TALKS*’ AND “HEARS" 
gVJER TELEVISION WIRES 

Using ibe finger alphabet, a deaf man 
in New York recently carried on a con- 
versation with his son over a two-way 
television system, thus being,, able to 
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POPULAR ME THAN' ICS 

LIFE LINES RELIEVE THE CREW OF OCEAN BEACON 



About. Hdt&f Beat Li-iu-J At- 

[.IClU'-d I :: Rljcli 1 . i|i. ill liuLif.':, 

uFi Scil]}? Jslninthr England. Where 
Tides Atc -'Eb Dangerous Vtasula 
Cati=m il Tig U £i Iht hhg Hoik: Jit 
Right, A hove, Relit: Eim-iing :.ifi 
D&i&rwny o£ LisTiIhuuMe. and. Below, 
Qr.C <it iho fCHfirl Sliding Down ho 
Ike Beat on Heist* , Neat 

Smirii n g Wafers at Che- Foot 


U>G- • r-j-'LA 

h * 

Copy righted matei ial 
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POPULAR MECHANICS 









the lamps Out oi the eyes, The gOgglcs 
are connected by a Length oF cord contain- 
ing a switch to a small battery tlitu can be 
carried in a vest pocket, or n connection 
can be made by .plugging into a cocker- . 

b * H4 

CAPACITY OF ARC RECTl.Fl ERE 

a ,. , IS EASILY INCREASED 

■aO . ; 

By ms nig a large number of small an- 
odes, or their equivalents atul n arrow arc 
paths, engineers of (he General Electric 
company shave devised a wav to increase 
(he ru Promt- carry in" capacity of mercury- 
arc rectifiers employed in changing alter- 
nating current to direct current, This is 
accomplished practically by combining the 
small anodes into a single Large one and 
subdividing the area below it into a 
multiplicity of am all h parallel arc paths;. 
The maximum tur rent-carrying capacity 
today is represented by the twenty- four. 
Janode lQ,000mmpcrc 625-vdt General 
go to Electric rectifier for an electrolytic plant, 

dominates W A twelve-anode rectifier now being built 
I^uncftal, the principal town. Once at thejl at Schenectady for railroad service will 
copTThey have no worry about de&cendu^ handle 14,400 amperes at 625 volts, 
tng the 3,000-foot elevation as they slide s* — ,, . 

dotynin huge buskm-work sledges, Thcs^J HAMMOCKS FOR AUTO SEATS 
sledges are controlled, by two natives, who^ riVF RTT? T 

grease the runners as the strange cflr- JlA'fJ/- 
vet once proceeds down the smooth paUL^ To afford a 
laid for it. ^comfortable rest 

tbe head when 
0 mobile driv- 
and to shield 
lie occupants of 
car from 
an adjusl- 


N Alive* ah M.i:!ri:',‘i Grease she R'jncs or Tills Slid 
a* It Slides sewn a M-suHlam S idt 

SLEDGE ON GREASED RUNNERS 
SLIDES DOWN MOUNTAIN 


Visitors to Madeira always 
top of the mountain which 


GOGGLES FITTED WITH 

FOR USE IN THE DARK 




Goggles provided with electric light^i t h c 
and reflectors instead of lenses are use ful 


in performing tasks in the dark, since the 
wearer Eias both hands free tor wnr 

light being 
rem rated in what- 
ever direction the 
head and eyes arc 
turned, Rcfiec- 
Enrs arc mounted 
in the frames and 
small e 1 -e c t r 


Eights are set 


them. In the 
flee tors are circular 
screens, v. kick keep the direcl light from 


the top of Che re- 
flectors, with pro- 
tective disk 
center of the re-j,nc 
eight holes with can 


able hammock ar- 
rangement for the 
scats has been in- 
troduced, It is attached at one emt to 
brackets screwed to the bows of the auto 
top and descends over the seat, providing 
a pillow, adjustable to different heights, 
for the head, and an efficient screen that 
off drafts around the head and the 
of tfic neck" when one of the ear 
windows is open. Springs eliminate the 
Q Iran -.mission oi vibrations from the top 
^of ihc car to the head. I" he hammocks 
Lrc made oi durable seat-cover material, 
are easily adjusted and, when not in use, 
he taken down and folded uwav In a 


IKI 

L 


small space, d 

OcJajLJU). tJ.iAAJ 

io3 \teyv6r 






C il >L v-H-A-T* . . 1 
O^xA^tK (X-A,WR a-v£^H/ 


&L 


POriJLAH MECHANICS 


TO STOP MARINE BORERS 
BY EMBALMING TREE 
BEFORE CUTTING-^ , X '- 

f'o protect wood ag&inst marine 
borers, termites, fungi a n <;! other 
i vests, entire trees are being ein- 
ia!med with a poisonous dluh- 
pmind before they arc cut, under 
a method instituted by two mem- 
bers of the staff nf t he U ni ver sity 
01 ' -li .1 iv ■ ■ br- ~^*fT if ~ !F T ■• 1 ~ of the 
Erec -is ringed TWcc feel from the 
ground, hole? being ftorcil at in - 
tcrvals nb out (lie ring, The tree 
is encircled with two orescent- 
shaped pipes, and a solution of 
arsenic and copper compound 
runs by gravity from a tanh to 
Hie Iree and there is distributed 
by (he sap to every cefl of the* 
plant. The solvent holding the: [mi son 
SOOn evaporates, thus leaving the com- 
pound to become a part of the wood tissue 
in which it is deposited. Large lrees can 
be embalmed by the method in from 
twcntv-fnur to seven tv-two hours. 


Mi-icr E-ja witSi F Lunged Wheebi, Sti Itwililc: Rairj Wluvls, “Thai 
li il able In to Vr-ivtl bti Railroad Tracks or Highways 


MOTOR BUS FOR RAILS OR ROAD 
HAS FLANGED WHEELS 


PADDLE FLOAT FOR SWIMMER 
GIVES HELPFUL EXERCISE - 

Devised especially to develop tbcSwmi^ 
mer'i leg movements, a paddle-propelled 
lloal lias proved popular at bathing beach- 
es. The rider lies in a natural swimming 
position with the legs iree In practice 
various £ I ro kes, and is kept afloat by the 
buoyant body of the slender raft. The 
hand-propelled par! ..lies provide forward 
movement and since the arms are also 
moved ns in swimming, the rider enjoys 
helpful practice and exercise while mas- 
tering various strobes. 


Capable of traveling on railroad Iractt 
or on paved highways, a motor coach with *">£ 
flanged wheels ^ct beside road wheels 
recently was placed in use in 
The flanged wheels arc fitted to 
and mi the outside of these are placed 
pneumatic-tired road wheels which arc 
mounted on eccentrics. The bus can be 
operated independently on rails or at- 
tached tq a train. Change: from one meth- 
od of travel to the other rep Hires less 
than three minutes.. 












Ufliil# flic Paddle Float ter Swiniming' Exercise; 

l':ic SairtG E > jsiiioi:. as in Svrim rr.hi a 


RIVER TENDERS. FOR AIR LINERS 

a i H T 

‘To establish rapid communication with 
the si ntre for passengers nnd mails when 
the living boat? of the English-Afriean 
airways alight at various points along 
. Mlie river Nile, the Im- 
perial Airways lias pro 
vided river tenders in the 
form of power boats, 
luxuriously equipped and 
capable of a speed os 
twenty-five miles per 
hour. A? fooii as the air 
liners touch the water, 
the power boats draw* 
alongside, and the trans- 
fer of passengers and 
is completed in ,1 
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By HAROLD T, WILKINS 

dark, nsofiiilfss night as the south- 
ern entrance to tile Red Bea. a British 
gunboat was lying under the lee of a 
notorious island — n halfway point between 
Qbok, the “black ivory" rendezvous on 
the African mainland, artel Mocha, the 


capital of an Arabian potentate 
on Lite other side of the Red .Sea. 
Midnight approaching the look- 
out sighted a craft, with a lateen 
rig, stealing out from the craggy 
shores of what is known as “Slave 
Island.” The strange ship was 
freighted with a cargo of black 
ivory, or slaves from Abyssinia. 

With the wind behind her. the 
dhow was rapidly vanishing, 
suddenly, the huge sail 
out clearly against a pmv- 
srareli light trained on it 
the deck of the gunboat, 
lief ore the craft could maneuver 
once more into the shadows, the 
warship fired a round from her 
Sour-inch gun. The dint whistled 
over the mast of the dhow ami 
splashed into Lite sea. 

The Arab skipper ignored the signal 1o 
stop and lie overhauled, and attempted in 
tack off the course into the darkness, 
with the gunboat in hot pursuit. Slowly 
the gunboat began overhaul Eng the swift 
dhow, when — 


w hen 
stood 
erful 
from 
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"Man overboard, sir," 
i}uj L! Led (1 m- lookout, 

Tile dhnw, fi ruling' the 
pace too hot for her, had 
dropped a slave over the 
side, 1 L is an lj I > ] trick OF 
the slave sltips, the object 
being in force the pur- 
suer to stop an r| peek up 
the stave, and there are 
occasions tv hen these 
ruthless tactics in sharh- 
infested waters have at- 
tained their oSijficf. Rut, Edilah Antl-Sli^ify 
in this case, the move was 
foreseen and checkmated. The slave, a 
at rung 1 swimmer, got astride the life buoy 
that was thrown to him from the gunboat 
am] th rash erl I bci sea vigorously with his 
feet to scare the sharks. 

Soon the warship is abreast of the 
dhow which is packed with armed Arabs, 
dressed in white mhos an: I turbans, ("on 
fronted by two four-inch gutis and a bat- 
tery of machine guns ready to rire at 
almost ped hi blank range, the slaver de- 
cides to let the British patrol come aboard, 
and the black cargo is diverted front the 
open .slave markets of Mocha anti the 
Id fid j n a. 

It is estimated that 500 staves each year 
arc secretly shipped across- the Red Sea 


Patrol Sloop no Duly in K«1 itca 1*1111 n MichLnc Ouil 
Traiiitd dot a n Aral 5Livc Dhrw 

from Somaliland and \hyssima, but rov- 
ing t ci the vigilant patrol of ihe British 
naval uloops "Clematis,” "Dahlia,"' “Lu- 
[ii u, "and [lie new oil burner "Folkcilrme,.'' 
-I avers are finding it yearly barrier to 
elude the sloops anti land their cargo. 

Mas h .. Lihl, a former German officer, 
who has spent twenty- four years in the 
wilder regions of A by s shrift and, disguised 
as an Arab, has.- watched the Aral] dhows 
ship their cargoes across the Guff o£ ]‘er- 
im ti» Arabia, <iy< ill ere are hiding places 
in the dangerous regions of savage Somali- 
land, where sio European consul da rei- 
gn, and where Arab slavers pen kidnapped 
blacks behind hoftlas, or thick ihoru- 
liedge stockades. 
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<f A1l officers know 
of ! lie slave dealing," re- 
cently said Cnmm. ITugh 
Woodward, R. N,, re- 
tired, late of tin- sloop 
"f Eematis' 1 cm patrol in 

the Red Sea, "but not 
one man in a hundred 
would believe the np- 
palltUg facts. In five re- 
cent years. 5,000 slaves- — 


_ 


Wea];]iy Akjashiian Chief Starting to the Hurt with Kia Slaves, and. BeLaw, 
Typical Ritual !H!i.-:i|, an Dili/ 


sima and French Somaliland, 
rigrii t into tite streets of Taj on r a 
and Obok, and there shipped in 
dhows and carried across the 
straits of Fcrim to .South Arabia/' 
Kas Tafari, tlie "conquering 
Lion of Judah," who was recently 
crowned emperor of Abyssinia, 
has declared against the si rave 
traffic and tried to free the two 
million slaves in Abyssinia, bill 
the powerful vassal chiefs, some 
of whom have retinites and house- 
holds of 1.500 slaves each, refuse 
to heed him. Slaves, it is- stated, 
cats be bought in thousands at 
certain inland markets In Abys- 
sinian wilds. These markets- are 
Stocked by Arab raiders and by 


men, women and children — have been 
shipped across the Red Sea to Arabia, 
for sale in the open markets. Powerful 
Abyssinian chiefs derive much profit from 
the traffic. They raid for staves with 
armed forces and ship tEicm in Arabian 
dhows which land them across Lhc Red 
Sea. Here, the slaves are split Up into 
twenties anti thirties, anti put into smaller 
cm ft which keep inside the rocky shoals 
and rcrf & at night," 

The commander adds that the slave 
trader has Ills -pies ant! agents nil over 
live hinterland of the Sudan in Africa, in 
Arabia, ant! in the wild regions hack of 
Italian Eritrea rant! French Somaliland. 
J 'H3s armed columns swoop down at 
night on a village and the entire salable 
population, men. women and children, ls 
carried off ill chains. For days, they arc 
marched toward i ho coast, through Abvs- 


Abyss i matt civets, who raid lor slaves 
when taxes remain unpaid. Smaller 
sheiks hand over black ivory to the great- 
er, in lieu of tribute. 

Watching the southern borders of Abys- 
sinia, rare the King's African Rifles, in 
Kenya colony, where slave raids are fre- 
i] in -in. One dark night, a few months ago. 
these British African troops encountered 
a large force of well-armed Arabs, who had 
stolen across tEw frontier tn raid the 
negro village-, and kraals of Gal la. When 
the troops met them, ill? Arabs were re- 
turning with a tdraek cargo. A sharp fight 
followed. The slavers were armed with 
dfjQ rifles. Three of them were killed and 
ten wounded. Then the King’s African 
Rifles got on the trail of slavers who had 
rounded up hundreds of men and women 
from native villages near the Loburin 
river cm the Kenya frontier. They chased 



the raiders for many mile*/ fnuoovcrs 
them, Seven of (lie Ar.iWwnre sh«|f,l 
the captive negroes and many hundrM 
*iolen calile recovered, 

^ 'l-ord Cecil has estimated that there 
.at least 5,000,000 human slaves today. 
Sale oi murder, torture and oppress 
vas recetillv unfolded in (he report o' 


\ BETTER LIGHTS FOR HOME 
j TO USE LESS POWER U' 

Reiter light on half ibci power required 
3 for Lucandcscent-fjtaurcns bulbs is ]m>i ■ 
-bisect from glowing tidies filled With rc’ 

1 gases, a refinement of the tubing -.vs ,i*t- 
i tiow widely employed in advertising signaCS 
V-ftJid similar displays. The new light! 
j suited to liome Jsiid iillice illtittlinaiM J( 
i will operate cm cither HO or 22ft volts, i?i ^ 
\ stead of requiring such excessively Ikd,- 
C v oh ages ns are now necessary in mini V 
& tubes. It will give much les> heat tha; 

J generated from incandescent lighting andr 
E* produces the most efficient light for ren !-••-. 

Eng without eye strain. The developttl ml! 

3 b ibe result of four years of laboratory-^ 
V resear eh in which one of the main pn h- 
3 lent s was to obtain the proper mix tun 
Kheloum, neon, argon, krypton and xeito- . 
■^rare gases of the atmosphere, to produce^ 
**lhe desired results. ^ \ 


SKY SEE A PER DREAM OF ARTIST 
EXCEEDED BY REALITIES 

Fifty years ago Thomas Nast, a^ car- 
toonist, made a pen -and ink- drawing of 


Drawing Made PUiy Vc-ars Ago cr an Ariiit's Concep- 
tion ot the Now York as ihe Fulun Supcrim p-seiud tin 
PIlOtOIjiHvli ^ Eni]iii.e Slate Bullif Ifijr; 


S lie- New York of the future as lie foresaw 
it, Skyscrapers were then j list beginning 
lo catch the American fancy, and Tie Iul 
hi* imagination run riot, producing a 
group of hu tidings, one of them almost 
thirty stories high. The sketch, termed a 
“dizzy dream" in ISFI, has been exceeded 
three times over by present-day realities, 
as proved by superimposing the drawing 


on an actual photograph of L ft e Empire 
State building, taken from another struc- 
ture half a mile dislant. The modern sky- 
scraper lifts its eighty-five layers of offices 
1,05ft feet above the sidewalk and (lie trip 
oi the dirigible mooring rim-t «s 1.25ft feet 
above st reel level. Tn all, tbe shaft reaches 
the equivalent of 102 stories. 
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A' i&GIC OF DIORAMA TO REVEAL WONDERS OF FAIR. 


a 


Cu 


dtiincr 


Di 


Sfcctrlt Iruin Whltll rli-^ Diorama ‘Will He Prepared, and PartLy -Cinnptcifd Diorama iri 
die L-'jgueei Ht-present I! nildl Prajioial *ui il:u Ceuiui y ill Fi ng i csf, World 1 ! Fair 


Realistic displays, representing m,i- 
diims t in tin it rial plants and scenes from 
many phases of life ill true colors ami 
proportions are being constructed for the 
coming Chicago Centennial world's fair. 
These exhibits, known as dioramas, 
“shrink” into die -sp-n.ee of but a few square 
feet in area that occupies several square 
miles in real life, but the arrangement of 
die figures, scenery and all details is so 
carefully done that die illusion is accurate, 
and the effect OTt the eye is practically die 
same a& that of the actual scene. To do 
this, artist, sculptor mul architect com- 


mit die impression of distance. Every 
detail 01 die set i- arranged to blend into 
the general plan, and the result is so ac- 
curate that a photograph of die scene 
within tlie diorama is difficult to disdn- 1 
guish from a photograph or the actual 
scene cm which the display is based. Ed- 
ward J. Asheudeti, of London, an expert 
in this form of art. has been brought to 
Chicago to supervise the construction of 
the dioramas, and a large studio, the only 
one of its kind in the world, has been 
equipped for the sole purpose of devising 
these magical displ ays. 


hi ne (heir Ti'l in coloring, modeling and 
placing the pans of the diorama. Colors, 
and lighting arc adapted jo produce a ' 
natural appearance and effective shadows. ■ 
Figures are so modeled that they carry out ! 
the illusion of depth. For instance, a 
miniature horse, EF placed at an angle wills 
its litntl quarters toward (l:c front of the 
diorama, wilt have a. small head to carry 


BIRD “ACROBATS" RIVAL PLANES 
-TjM FLYING UPSIDE DOWN 

(X - 

Flying stunts are usually associated 
with planes and aviators, but naturalist* 
report that some birds are 41? so skilled in 
aerial acrobatics. Sydney Evershed, a 
British bird lover, tells how he saw a raven 
fly upside down, evidently to attract ad- 
mi ration frofh its mate. The bird rolled 
over sideways, he reports. Fell a short dis- 
tance in confused fashion and then con- 

C LLvci.t| lL 
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tinued to fly on it; back, some five or six 
feet below the other bird. It flapped its 
wings and traveled in what appeared to be 
level flight. After flying in this position 
for n considerable din Enure, it righted itself 
and flew in t!ie normal manner, Evcrslied 
narrates. Seagulls have been seen to turn 
somersaults in tlie air. the equivalent of 
an outside loop, hut such maneuvers are 
probably accidental and mote often dis- 
played by young gulls that encounter a 
sudden air cur rent# hat tips them over, 

/j *?/V 
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GINE3 AIDED 
BY THERMIC SEPHQN 

^i'A n u iff] v 


Possible savings nf J?-25/lOO,fK!H"l 
in the operation of dft.OlM) locomotives may 
i lie realized through use of the thermic 
i siphon, a device applied in Lite fire boxes 
i Lo stimulate Lhe circulation of Neater with- 
in the boiler and to accelerate the trans- 
mission of heat from the coal to the Mcam. 
I A Lest?, no it It a locomotive at the Univer- 
sity of Illinois, it was indicated that tlie 
thermic liTplibu Tnahes possible a gain of 
eight and one-half per cent in efficiency. 
In other respects, aside from generating 
more steam per pound of coal, locomotive 
performance is substantially ■ he sfi ne, 

;*oc& n 


Erected more than 1 50 years ago. an 
English church of several unusual archi- 
tectural features is surmounted by 3 gild- 
ed ball on it^ spire. Inside the groat gold- 
en sphere is a circular bench which com- 
fortabTy seats eight person?., Access to the 
interior of tire ball is gained by Climbing 


A Ul yarjUac ‘W'hkll Dfl^v-rfa h M U|£ *>f M ilk Wii cr- 
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COIN-IN-SLOT DAIRY DISPENSES 
MILK AUTOMATICALLY 


Milk has now joined ihc long list of 
food articles dispensed by automatic 111 S- 
d tines. A coiti-in- tli e-slot machine pours 
rut I a iTlllg of cool milk when a penny is 
dropped in if a:ul a handle is turned. 


CHEMICALS ACT AS SUBSTITUTE 
FOR GROWTH VITAMIN fh. 


Iron, iodine and fats ill combination 
have boon found to net as a synthetic sub- 
stitute for vitamin A, (he growth factor. 

Vir^hiitLJluts iar, the substance has been 
tried only on rats, a lid the results were 
obtained by feeding them with meals fer- 
rous. oxide, containing iodine and iron, 
and lnmlcic acid, which has the fat?. Ap- 
parently the cl ten deals contained about 
tlic same substance as vitamin A, for ani- 
mals which otherwise would have died Tor 
lack of tills vitamin were kepi alive for 
many months hv feeding them ferrous ox- 
ide alone. On tlic iron diet they failed to 
grow, but when fats were added, they 
showed improvement in three days and 
put on weight. Another experiment re- 
cently indicated that fatty acids from 
vfl conut oil serve as a substitute mr viia- 


Tliigc Glided Hull on nr Old RnkfokWiiMSi ; i 
insirEe chc sphere Stav. Kis,.i* Piripnt. 
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■ AIR-SLEWT 


! 

dncement to c.vix the 
birds within gun range. 
A -set of flyers- consists 
of five birds which can 
be obtained in various 
species. The outfit in- 
cludes a triangular frame 
to which an anchor and 
rope are attached. The 
I e coy 5 arc placed on up- 
right rods which fit ill 
■Liles in the frame. 


PE VICE REGISTERS 
STRAIN ON RAILS 


E'Ui£l&f'C q£ Wrttktrl Airplane Mfl-uiUcri mi ft i; nacre and 
Motor; the Cra£r Seventy. Five Miles 


PLANE FUSELAGE ON RUNNERS 
BECOMES AN AIR SLED 

the wings from a wrecked 
airplane and mounting the fuselage mi 
run tiers, two Michigan youths have con- 
structed an iceplane or air sled cap atilt: of 
a speed til Seventy-five miEcs an hour. 
Hie craft h driven by a sixty-horsepower 
airplane motor, and the controls arc the 
same as were employed in the airplane in 
its original form. 


Pawer-ttl by Alrplww 

ilL 19 C’llf 


FLYING DECOYS LURE DUCKS 
TO SURFACE OF WATER^ ^ 

On the principle that flying ducks .al- 
ways gather, decoys that appear poised 
in flight now are offerer! as an added iu- 

VlVrA (.Hi Ofl 1 


( ^ c- To measure ihe strain 
tf - / L Pm railroad rails, a mag- 
netic gauge, easily adjusted and simple 
to read, has been introduced. It is also 
useful in determining the strain on mem- 
bers of buildings, bridges and other units. 
The gauge is so connected, when used on 
the rails, for instance, rlmi the strain to 
whicli the rail is 
subjected, is con- 
verted into terms 
of electric at Cur- 
rent on a recorder 
where readings or 
photographs can 
be taken. Undue 
stresses arc thus 

quickly determined. The instrument, de- 
veloped hy engineers of the West! nglio use 
Electric and Manufacturing company, is 
expected to prove of great service in de- 
lecting unsafe tracks, bridges and other 
structures. 


£'l_Y:nir Dlv!c Decoya 3 -£-l on U'nE'ijj'ht Roda on a Rate 
FrOvu Better Lure TLnan Flflat-era 


STRONGER AUTO WHEEL RIMS 
^ -i , HAVE "DROP CENTERS"' 

(A - 1 A 

Automobile wheel rims that are strong- 
er, Inter and enaldc easy rirc changing 
arc being developed as the result of Cx- 
t endive experiments with various rim 
types. Known as the *‘drop -center rim/" 
the new wheel part has its center portion 
between the two tire-bead seats depressed 
so as to be smaller in diameter than the 
edges. This provides a well into which 
■the tire beads are dropped when chang- 
ing tires, the change being made itl much 
tlie same way as with the plain clincher 
riip, which had a tendency la produce rim 

h l ' * 
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cuts. Its successor, die straight-^ine tin:, 
has required the use of i. laChable side 
flauges- ijT split rim-., Tli e split or - • ivi m I- 1 
si cie rims gitre- difficulties in removal „ • 
trouble nut encountered with L-ie drop 
center ones. 


MORE USES FOUND l OR ZINC 
IN MAKING AUTOMOBILES 


Zinc is play i tig an inert u „ i < > ■ | ■ ■ ; 

tant part In the manufacture of autnmn- 
biles. Rolled, cast and extruded allays of 
the metal arc replacing more costly 
stances because of their I" n C0-.1 and 
superior mechanical qualities and rod 
ancc to cored s ion. Hub and lank i-in ant i 
running' hoard moldings ,m being made 
of roll ed zinc, pla ted w i lh c I if on i i u rti. Die- 
cast alloys of the metal with copper, aiu- 
minum and otlier materials, arc -eiug n vi 
successfully for gear* an! wimishiek 
frames. Zinc-plated iron i- coming hack 
into favor, as il has been tumid more re 
SCSI a at to corrosion than -on i the 
enure expensive materials. 


FtaTLnB UepTwsimi, Berlin Tcbaiio Herdlan-tu 
j'l(i:y«d Thiii Outfit to Ailvscti-tB Tlmr W*r#) 


> STILT WALKER RIDES BICYCLE 
TO ROOST SALES 


RADIO RECEIVER IN A PILLOW 
REPLACES EARPHONES ft 


!rtt ended for use in hospital?, and T 1 nl C— 
7 * man cars, a radio pillow containing a re- 
ducing unit has recently been brought 
_un r The pillow is of regulation size and 
made of sponge rubber in which a huh- 
-ii re receiver is concealed. It is so con- 
i-.-ctcil that, although the sound per- 
' i -Ltes the jjfllo w , it cannot be heard cx- 
Hcept by resting the head on ft. It can 
he u seil instead of earphones and also re-- 
places tlic loud speaker, whicli may dis- 
turb others. 


Fowtr BunflCf;- for AutbmDlnLe Carbureiar Whi^h 
Saves FpEt-Tinrl Gken Bcttir Ai-.-rlirjUbKn 



Clos* V Jl w bjF Oht dF iFit Huge dyro-StnbtUJTra Whlcli Hein Counteract 
Wave M(i!|Jimi +(j JriKiin- ^ Squiathcr Ridu oil Vcsm-I 


By DON CLASSMAN 

/ 

\A/T!Q believes that a tiling no larger 
til an sin apple can steady a barrel? 

It ihe barrel wore Heating on rough 
water and the apple made to spin within, 
it would have a steadying effect on the 
barrel. 

Tims you have stabilised a barrel with 
an apple. The principle is ancient mid wa> 
first d cm on sint Led in 1851 by ?I French 
genius, Foucault, who built the first gyro- 
compass. 

Forty gyro-stab Elided ships sail the high 
scan, tlic largest a ]0,(XN)-tun man of war. 
While others pitch and dance, these: ves- 
sels brush aside rollers as if they were 
fleas. 

WFlat prevents most people from tak- 
ing Voyages is, Ol co Li C:- e, the dread of 
seasick nc-K 5. \<v matter hnw palatial and 

comfortable your floating home, s li s s 
nausea damages happiness and heahh. 

Nniv t !i c Italians have come to the aid 


oi travelers with a sample 
of adventurous enter- 
prise. They have con- 
tracted with the Sperry 
Gyroscope company for 
diree staliilGei'.s, the larg- 
est ever built, to steady 

(be new 4 5 , 0 0 0- 1 o n 
"Conte di Savoia," now 
under construction a t 
Trieste. Thus tlic Lloyd 
Saliamlo ling plan- to in- 
vest a cool SI ,(100,000 to 
minimise illness and 
maxi ui izc pan s e ngc r com - 
fort. 

The -due of tliis order 
is prodigious. We have, 
firm , a ship exceeded in 

■iizc by only stven n t h i-rs 

in the world, Ttie gyro 
units, weighing W'H) ton* 
together, will be expect- 
ed ro stabilize a 45.00O- 
tmi mass. Thus wc strike 
i h r s equation : Nine 
hurd red tons or si ah ilia- 
ng machinery equals two per cent of the 
-hip's 'displacement. 

News uf this installation threw a bomb 
into ihe shipping industry. So tong as 
all companies steer clear of special inno- 
vations, the merchant marines remain on 
a basis oi equality. But let One seize an 
improvement and proceed to place h til 
operation, and She others begin to sniff 
in half- terror. Thus it was when the 
’‘Bremen" Hashed across the headlines 
with her blunt bow 7 . Every greyhound now 
planned or under construction has a sim 
alar bulbous bow, 

But the miracle of a stabilized passen- 
ger vessel surpassed thru oC a bulbous 
bow. Heretofore gyro-stabilizers have 
hems employed only on private yachts, on 
aircraft carriers and destroyers. All mer- 
chant mariners await the trials oi the 
H Tonte dr Savoia.' 1 To make a predic- 
tion, which is hardly hold, if this great ship 
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m open 
per ordered 
turned ’it!. 


SeltLnf Up S’.ihilue' for ID-.ono-Tani Cruiser: the- Gyro Wheel Is Thirteen 
□rid One- IE ail Feet in Diameter and Weipha t39,D0D L'oi:r.c.i 


overcomes pitching ant] rolling even mod- 


erately, the next five years will witness 
the adoption of stabilizers ns standard 
equipment for all merchant marine's. No 
man who anticipates the ghasth horror 
of seasickness will hoard a non -stabilized 
vessel if lie ran help it. 

To build a single stabilizer for the 
J, Savoia" would he impracticable, Single 
units are all right for yachts or 10.000-tOrt 
warships. But it requires three apples to 
stabilize a 45/100 -ton ship, No ship afloat 
entries more that] one of these apples. 

The "Sav«iaV p three units will operate 
■singly or together. For the moderate 
ocean swell, only one unit will he neces- 
sary i for fairly had weather, two stzbiliz- 
trs i for stormy seas anil battering waves, 
all three stabilizers will he turned on. Kx- 
treme flexibility is their great advantage. 
Ill ideal weather, such as may prevail On 


the South Atlantic, a ship 
requires on stabilization ; 
but nine-tenths of the 
time passengers are dis- 
comforted by tipping 
flecks, 

“Turn off the waves/' 
will he the captain's or- 
der hereafter. And to 
execute ! ll c command, 
one of his subordinates 
will merely throw a 
switch. The ship fools 
Neptune, who stirs the 
dee]]. 

There is the story of 
an American yachtsman 
who hired a local pilot 
to steer Ids ship into a 
foreign port. While still 
water, the skip- 
the "waves 
” The pilot 
suddenly found himself 
standing ou a floor as 
stable as a sidewalk. He 
dropped the wheel-, or- 
dered the engines stopped 
and turned ro the yachts- 
man, saving pathetically 1 
“We've run aground f M 
\Yh cm shown the apple 
spinning in the barrel, lie 
shook his- head. It looked 
fishy. 

The stabilizer can be turned on and off 
just like an elevator. When off, it sliiiuls 
silent and rigid tike a dumb robot. The 
three units for “Savina” will stand on the 
ship's double bottom, in the forward end, 
right below the bridge, in what corre- 
sponds tr> hold No. 3, The units will ex- 
tend above F-deek and halfway up the 
wall of E-deck. The floor arrangement of 
tbr gyros will correspond fo no isosceles 
triangle, the altitude ut which will be 
twenty-five feet. At the base, ihc gyros 
will he all out sieve n feel apart. The 
switchboard will he at the heart of the 
triangle, which will be flanked on ihe port 
side by tliree control gyro units, and on 
the starboard side by the generaring ma- 
chinery. 

The three small gyros will control the 
larger IE nit-, by electrical connections. 
The smaller mechanisms will naturally 
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Thomm A, Ms rtf* a. President -a! Sperry Gynsconr 
.DwrjsnanraliDR Action of Stabilizer. 

CLqsc VLrvj or Rotyf 

precision,. so dial a coin can stand up on 
its easipp, Ils hs’ cifilit is 100 tons. The 
casing as kept airtight in Order llmt C It f 
rcitnr May spin Wttfl the least Mr frirtirim. 

Spitll these 100 run rotors a I ? 5 Q rcvolo- 
lioilS. •' and they acquire stupendous 
am 0 u tit 5 of thrust and force energy. If 
the whpel nslr is turned in One direction, 
it res tie, and turns instead at right angles 
applying ibe force on hearing gears at 
the ends of the axle. 

The ship mme receive-, the thrust, A 
great, ship does not j take to rolling Sud 


10. 


u- 'bxfcU-'. 


deillv, Jl gains momentum like a swing- 
ing pendulum, the first swing having a 
lunger amplitude than the preceding 
-wings, i,mlil a maximum is reach c:rL ff 
the pounding of rollers grew stronger pro- 
gressively. the vessel would he thrown 
over (m her he am ends and capsized. 

The gyro goes into action at the very 
word "full." The first feel of a lipping 
foundation starts the rotor turning, Hy 

tiling: the iItsi soil and tire second, etc., 
the gyro never allows tin” waves In throw 
the ship out of control. 

Por every thrust front I he waves,, the 
gyro delivers a eounterthriisL 11 is n 
Mow .for- Mow hat tic, Ron rid in, round 
out. tlie gyro retaliates, never missing, al- 
ways cool ami courageous, f!y quenching 
ro Ming at its beginning, a small gyro I- 
thus able to control a mammoth ship. The 
wave passes Linder the hull, and the gym 
is ready for the next one. To holding the 
vessel from listing, life stabilizer does the 
same work as siadi.mll>' lifting a weight 
from one side? of a ship and gently placing 
it on the other side. 

In addition to giving comfort, the sta- 
ll ilizer decreases stress on a ship's hull. A 
stabilised vessel does pot creak and groan, 
An ordinary vessel rolling in a seaway 


U 


1 


lie more sensitive and respond 
quicker to rolling. The controls 
can he so adjusted (hat the slight 
cut tipping of the ship will direct 
the gyros which way To apply 
force. 

The gvru is essentially a bal- 
anced flywheel inside a casing. 
This flywheel, called a rotor, 
makes 75D revolutions per minute 
and measures thirteen feet in 
diameter, It is balanced with high 
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accumulates ft great dual Ol strain uti Llie 
,^h b]j ' h superstructure, There is a synipa- 
i lie tic bond between rolling and pit chirp. 
A 1(1 mu pi i the gyro has raw- direct control 
over pitching, the reduction of rolling 
automatically minimizes ihe forward 
plunge and dip. 

To accomplish all this on tin: new 
""Savina,” her generators will have ro de- 
liver only 1,500 horsepower lo the three 
stabilisers, With these stabilizers, a k h ip 
in perfectly calm water can he made to 
roll violently — experimentally, of course, 
!n rough water a twenty to thirty -degree 
roll can lie reduced to one and a half do 
g trees. 

Ships left to them selves, plow and wal- 
low through heavy seas. It is difficult to 
steer them on straight courses. Stabilized 
ships can He held to any point of the: com- 
pass. Ships are said to roll because "they 
have no tiling else to do,” 

The strains forced on ships by waves 
are stupendous. There is one instance of 
a large vessel having been broken In two 
by a terrific wave. The wrenching, twist- 
ing movements of choppy seas are esti- 
mated to exert as much a- 2 ( -1fX),0fXf fool- 
tons nr a vessel of large displacement. 
When wave crests are at both ends of the 
ship nnd ibv middle sags, the strain is 
said to equal E,0a0,fMKl foot-tons. Hence 
the shipping world awaits the “Conte di 
Savoift” with more than ordinary sus- 
pense, Aside from her ultramodern stabi- 
lising equipment., this greyhound will em- 
body (lie latest improvements, a number 
of which are made possible bv Iter gyros. 

Tier top deck wilt bp sg steady that it 
will hare a great swimming pool inclosed 
by glass admitting ultraviolet rays from 


the sun. The pool will be aft of the twin 
lutlnels | and around it will he laid out a 
miniature golf course. This pool may 
lie used in all kinds of weather because 
the stabilizers will maintain constant 
equilibrium. There will lie another pool 
bet w een low er decks lor the use of second 
and tourist classes. 

The “SavniaV’ hull design wilt not 
only embody the bulbous bow but Other 
refinements now being worked out in the 
test pool ai Hamburg, Germany. Her 
outboard profile will extend 82ft feet. The 
beam will he ninety-six feet. Her sil- 
houette will appear rakish and jaunty. 
Short, stubby funnels will lean back to 
preserve the streamline effect. 

Another notable Feature of this ship will 
be t lie absence of the third, nr dummy, 
funnel. Most passenger greyhounds have 
included h. merely to balance the super- 
structure and to give the ship HU appear- 
ance of greatness. But the Lloyd Sabatido 
architects believe that the day when a 
passenger slops Lo count funnels is past, 
and they ore aware that a modern electri- 
cally propelled ship might just as well fin 
.way with "ill her Muokesiaeks. What hap- 
pens when you eliminate the rear fun- 
nel? First, the ship acquires tim lines of a 
destroyer. The funnels forward of the 
amidship section give her a larger head, 
so fo speak. To the rear of the funnels, 
the decks sw r eep hack in long graceful 
lines that taper off grad ua fly to the taffrail. 

But the passengers gain when tEie dum- 
my funnel is absent, Thftv acquire an 
amazing area of free space on tire top 
deck, exposed to the sun and sky without 
hindrance. And on the new "Saved a” they 
will have the largest open deck space qn 
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any steamer afloat. Sim will hare the 
first full-size tennis court, the first all- 
weather swimming pop], and the first min- 
iature golf course. 

When the Si 5 ,000,000 “Savoia" sti ps 
down the ways in Lite spring of 1932. Italy 
will Eaiive launched the first of a fleet of 
supers] lips which will surely have a place 
111 maritime history. The ‘"Savoia' will 
make her maiden voyage between New 
"ork and Naples in the fall of 1932. II qr 
uaranteed speed will he twenty- seven 
anil a hall" knots, but she will probably de- 
velop several knots more. When she is 
launched, at any rate, she will have heels 
at least as fast as any passenger vessel 
afloat. Tims she w ill cover the New York- 
Gibraltar run in five days (equivalent to 
the New York -Cherbourg run ol Other 
) and add two more days to her 
schedule lor the voyage from Gibraltar to 
Naples. By a recent arrangement, how- 
ever. passengers will be able to reach 
or Home only five and one-halt" 
after leaving New York, A seaplane 
service from Gibraltar to Italian ports, 
the distance in half a dav 


MOISTENED THAT WON'T BREAK 
MADE OF RUBBER Q J *> 

L it t i r v H- 


Made n 
at rubber, an un- 
breakable m o lis- 
tener for the desk 
npe rates at the 
prci-s of a button. 
It contains a hol- 
low handle of 
semi soft rubber 
and a tip into 
which a piece of 
■ipririge r U b h C r 




i y‘ top end i- covered by a Eoit- 
rubber cap. in l i : l- center of which is a 
hard rubber rod that forms pari of a 
valve arrangement. When the handle is 
v filled with water and the cap i* pressed, 
several drops arc released on the sponge, 


When not ill It se. the moistener fits into 


a rubber cap that .serves m a support and 
evaporation, 


(I The 


service 


:l distance ^of /EJR80 mily 


Tent ar.J Talk {w Trtitirii; JbicilTF^wiiH _ and 


1 1 . i - 1* l.Hiig ?,1.4 Ih£|jus,| Nii StluLOs' t :, ^csjjtred 

OXYGEN TENT AIDS TREATMENT 
OF LUNG DISEASES 


Devised especially for treating persons 
suffering from pneumonia and other lung 
diseases, an oxygen -breathing tent is said 
to be an improvement over similar units 
of Lt.j kind as it need? no mcilnr, "Dry 
ice" -carbon -dioxide sttow— is used for 
cooling, and the oxygen is released and 
m Exert with nir from a portable container. 
As air comes from the hood in which 
tile person is placed, it is regenerated by 
passing through a small soda-lime con- 
tainer, The amount of oxygen can be 
regulated anil the temperature can he 
kept: nearly constant. 


take? without war 
ing for tFie con- 
nection to be 
completed, Tf n.r. 
error has b q e n 
made, a button 
pressed w h i c h 
breaks the circuit 
.'iii.fi clears the in 
istrument tor an- 
other call. 


PHONE DIAL WITH REGISTER . 

SHOWS NUMBER CALLED (A 

On the dial or" the automatic telephone 
is a register which shows the number 
called -o that the user can tell it lie 
has made a mts- 
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CGtlOfl Uish fin Rue WJiecl of Ulclnrcycle Adds to 
Wider C'i.-7ii:', re :■ r: iL I ncmin Traction 

BELT ON MOTORCYCLE WHEEL 
ADDS TO RIDING COMFORT 

British motor car 5 . and a motorcycle 
unit making n 12, OCR)- mile trade-exhibit 
tm.tr from England to Africa, have been 
fitted with many special devices to add to 
the comfort and safety of members of the 
expedition. The cycle which will lead the 
tour as a scout when the party crosses (lie 
desert, has a woven col toil belt attached 
to the rear wheel, tubular framework to 
add to its strength, and extra -large gaso- 
line tanks. The wheel cover not only pro- 
tects the tire, but , if Ids materially to the 
comfort of the rider in traveling rough 
country. 


A fe-t- *1 *- 
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any food. Sub-zero ice derives 
0 n reclaimed gas wells in the Tamp ico- 
Quebrache oil field, in Mexico. One of 
these ■ ■ !-. d rilled In 192j, began blowing 
i" 1 ’ o i< cubic feet of carbon dioxide 
into the a:r daily. James W. Martin, a 
■ 11 suiting engineer, is largely responsible 
fur ike process by which natural carbon 
dioxide is made into ice. fie invented a 
intili )d 1 1 uri lying the gas by bigh-pres- 
Ui'C :: I: • ■don scercl chemicals remove 
the fsydn irhun impurities. When the 
gas cume-H out of the earth, it has a Leni- 
p e rat u re of 100 degree*. "1 1 is c ooled hy 
contarl s fill cold water, and soon iiifue- 
ll c; -. When squirted through a nozzle, 
living the gas pressure ol the well itself, 
.ill mil om 1 bird of the liquid turns to «ir- 
bun-dioxide snow. Laborers shovel me 
•i" into net at tanks and pack it closely, 
hack tank holds 300 pounds of snow, 
which after rec tvs ml fixation makes about 
five cubic feet of carbon- dioxide ice, This 
product weighs seventy pounds per cubic 
foot, as against lifty- 5 Ex pounds per cubic 
foot for water ice. Sub -zero ice placed in 
freight cars, can within an hour increase 
the carbon-dioxide content of the air to 
Ihe extent that fruit rots and softening 
of ripe fruits are checked in the same de- 
gree as hy a drop in temperature of thirty 
tu forty degrees. 


CARRIAGE WITH SINGLE WHEEL 
, % RUN BY MAN-POWER 

LA".- b 'l 

Residents of Seoul, ChosetTi who take 
1 ride m ntt he adept balancers hccause 
the popular carriage is a one- wheeled 
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j\i:c|<i DilmcEn^; I* N-ruesajirv to ttrat'' On Tbla BtlVfle- 

Whcctud Corwujf.flrtcs Bun by W an- Power 


‘SUB-ZERO 11 ICE TB SHIPPED 
FROM TROPICS TO U. £. 


"Sub-zero" Ice, manufactured and 
shipped from the tropics, is arriving i 11 
New York Eu cork-insulated hold? of 
*"■ steamships, and offered to i re-cream anil 
refrigerating companies for 5B0 to SfX) per 
ton, ahout equal to ibe price of domestic 
"carbon” ice. The ice arrives in port at 
a temperature of 109.3 degrees below zero, 
and is immediately placed in a warehouse, 
whence iL is delivered (rn consumers. It 
analyzes TO. 9 per cent carbon dioxide, and 
tins high degree nf pnrily render- it per- 
fectly odorless and satisfactory for pre- 
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vehicle. A seat for one pasnetiger 
high above the single wheel on a frame 
containing shafts fore and aft for pulling 
rmd pushing. Lois of balance is like! V to 
Spell disaster for the rider unless bin 
servants are proficient. 


HEATER FOE RAILWAY SWITCH 
MELTS ICE AND SNOWQ . ^ 

Accumulation oi snow and kc around' 
railway -t rack switches is prevented by 
;ltl electric heater, consisting of an iron 
casting about a yard long in which is 
in closed a nickel-chromium heating de- 
ment. The unit is placed beneath the 
switch frog nr rail and current is supplied 
from lines that operate automatic signal 
devices, Ti is estimated that a do Ken units 
are needed for each switch to supply the 
proper amount and distribution of heat, 
these units replacing the large forces oi 
men often required to keep Jhc switches 
working. 


SAFETY SWITCH STOPS ENGINE 


T] 


ON MOTORCYCLE V 

Intended particularly for police motor- 
cycles, a mercury switch shuts oft" the 

engine automat- 
ic;! lly when t h e 
machine is placed 
_ on its side, A tiny 

| haltoi mercury 

~ running in a 

sealed tube uper- 
arcs t h e switch, 
ft docs not cut 
out when, the mo- 
' r, : l to revel e is banked 

V - ■■ i ■! ■ feO on a sharp torts or 

n a rough road, but the ignition is cut 
ihe instant the machine is laid down, 

Ill's easily attached and provides an added 
safety factor when a motorcycle officer 
must dismount suddenly, nr leap irons his 
machine to the running board of a car 
he IS overtaking, J ■ M,<U.<yw VK^-^^spaced steel plates. 


Pile- cl 0]ii Auluni'ubilO M'aics in Lus AnjccU'bi Awaiiiog 
Shipment to Germany 

accompanying photograph shows u few 
awaiting shipment for Germany at Los 
A ngeles. 


FLAME ARRESTER ENDS DANGER 
OF BLAZE FROM BACKFIRE ( f 

Blazes iron] backfire sources are pre- 
vented by a flame arrester which can he 
attached to the intake of any carburetor 
in either ao automobile or motorboat. Tt 
prevents Carburetor backfires, from reach- 
ing the outside air and igniting inflam- 


mables beneath the 
fumes from bilge 
of a boat. The ar- 
rester tools l 1l e 
hot gases as t bey- 
are forced through 
a series of evenly 


hood of 1 be car nr 


a. 


rXcE 


\i ■!>1>i | L^ JLf/ )■ 7tA.^. > (/ 


SALVAGE OLD AUTO TIRES 
FO R US E IN EURO PE $ 3 .} 

Large quantities of old automobile fires 
are salvaged every year, but it is tlOt gen 
erally known that tons of them arc ex- 
ported for sale in foreign countries. The 


^LNamefiof manu- 
facturers of ar- 
ticles described in 
tlii> magazine will 
he furnished free 
by our Bureau of 
Information. 
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POPULAR MEC 


II A 


or 

so 1 1 l :l t any fourth dimension 
dealing w itli space ur time must 
be left in 0-5 tly to the imagination. 
The model is in the form uF a 
regular polygon and inside of it 
an intricate symmetrical figure. 


Mat an. ArniDred Tank. tnil a Sai-Whealfrl Truth _U*cd 
QCOM9II IPuibli^h-ing TIdllw fur DdLV«i*j 

MOTOR TRUCK LIKE WAR TANK 
HAULS GERMAN TAPERS 

Resembling a. huge armored tank, but 
devoted exclusively to peaceful pursuits, 
a. big siit-wlteeted truck is used by a Qer- 
in nn pu hlfshiry house us a fast transport 
car for papers, books and magazines, h 
lias a streamlined body and is operated liy 
100 -horsepower motor. Oval- shaped sec- 
tions on each side add to its tanklike ap- 
pearance, resembling tractor chain i reads. 




MODEL OF FOURTH DIMENSION 
IKE A LAMPSHADE FRAME 


esetnld mg somewhat the wire frame of 
a lampshade. a model representing the 
fourth dimension of space has been con- 
structed hy Div4b»b44-eyh, of . the bureau 

Must persons’ men talitjC^, | i 
plane and space. 


DRAIN VALVE FOR AUTO 
. PAN SIMPLIFIES 
fk I b OIL CHANGE 

Draining the auto oil becomes 
a task that any motorist can du 
himself without having to go to 
a service station if he has provided him- 
self with a recently introduced valve 
which can easily be reached from I lie side 
of the car without crawling under it. A 
pair of pliers nr a slotted Slick is eIic only 
tool required for mounting and the valve 
is so designed artrl 
placed thaL it can- 
not very well 
si l ike anything on 
the road and thus 
open accidentally 
even when driving 
on rough high- 
ways. A 1 u e h 
washer prevents 
its working open. 


of standards, 

can 


(gi Armc — IV A A. 

Th!a Vv-ir-o a | i Ifi 6 , l.i. iiic: II j; L k i - : ; L i_ATfi£ti.H4ilQ l I 
Model Rcpresctning ihs Fi.uirli □ Lin lihI an. 


SELF-OILING BEARING MATERIAL 
LIKE A M^TAL SPONGE 

C er L a I that 
eliminates squeaks and excessive wear 
And mill l wizen friction has been produce I 
by Chrysler motors engineers who have 
named the material “nilitc.” It is an alloy 
of copper, tin and other metals, and is 
subjected to tremendous pressure, heat- 
treated and then impregnated with hut 
oil in a vacuum. It absorbs tit) to forty 
per cent of oil by volume and has great 
strength- Due to the high oil content, si 
hydraulic cushion .exists that permits buuls 
in excess of those carried by conventional 
materials, making the self-oiling bearing 
superior to high-grade east bronr-c where 
severe duty a ml high pressures are en- 
countered. It imparts a high polish to 
shafts, instead of scoring or tearing them 
and is particularly useful in spring shack- 
les and on steering' Rear cross-chaffs. 





4nruu^ (*jp 

tn I 

LATEST WAYS BEAMS OF LIGHT ARE PUT TO WORK 


SLk 


f- vL{t Vi\ 


fl^v.7»ir o^jSfviru 

••''' ■ :■ 


!i.l TKt Hi naLI ,J n!- LuinKn Sit ■ 

Timing Dag Races, Guarding Jewels ami Cr.dnnng Leaves *f Dread; Tliree oE lh* Many Tasks That Ha^c 

B«-n Found for ihc. Pliol o-ELcarii: Cell 
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POPULAR 


MECHANICS 



LIFE-SAVING SUIT 

Q- 


HAS HOOD TO PROTECT THE FACE 


Tc-s-tlng die New Life- Savins Suit Which Pcrmlti :he Wearer to F cumin In an U plight Fashion While Float- 
ini:; Note Etealbinj! Equipment and the Houd That Coinpletelj; Covers- the Face 


Wearing a ] Lf-e- h atva hj^ u i 1 developed i n 
Italy, victims of .shipwrecks- are alilc ta 
float irt a vertical position anti a 1-0 have 
u hood that protects die face, Tn ease of 


The number of unlicensed aircraft de- 
creased in 193ft, and California led in the 
number of licensed pilots w it] l J.H5J, 





heavy seas, this hood can he lowered to 
give complete covering. The person 
breathes- through a special mouthpiece 
arrangement, fitted with air valves. 


ay 


NUMBER OF LICENSED PLANES 
AND PILOTS INCREASING 


Substantial growth was shown iti 1930 
in the number of licensed pilots, aircraft 
and mechanics. Department of commerce 
records show (IfST 5L ftlC h eg'i fl 111 n g ~oT~ 
1931 there wen: 3Rii licensed women pilots 
among the 13,289 holtlcFS of pilot si' 
licenses, white the group of 8,993 mechan- 
ics included live women with licenses. In 
addition to 7,354 licensed aircraft, there 
were 2,4f4 without such credentials. [Hi- 
ndis having the mo-si unlicensed ships. 
On Jan, 1, 1930, there were 10,215 licensed 

,P-?4 mechanics. 


fj 


(Hfh 


ELECTRIC HEATER WITH A FAN 
IIRCULATES WARM AIR 


Inclosed in a metal cabinet, an electric 
1 1 eater that employs a fan to circulate tilt 
air is capable of heating a large room 
quickly. The heater is simply plugged 
into a light socket, and the fan draws the 
cold air from the floor, blows it past the 
electric hen Ling 
elements and out 
into the room. 

The heater is also 
convenient for 
drying the El a i r 
or clothing, 


(7 Briar pipes are 
made from I leath- 
er roots grown in 


J 
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TELEPHONE USERS 

ARE SERVED BY 


rH £L 

M E C II A N I C S 


■v^ 


SUPER-ROBOT 


When one of the 10,- 
000,000 people in greater 
Now York picks up a 
telephone receiver and 
asks to send a Western 
Union telegram, the op 
orator switch cs the cus- 
tomer into one of 120 
trunk lines leading tr- the 
telegraph com pan y 1 s 
headquarters. The cus- 
tomer is then in t ll C 
I lands of ft robot. This 
magic apparatus, de- 
scribed ftfi art '"automatic 
call distributor." Ims been placed into op- 
eration after two years of experimentation 
lit Lite Bell Telephone laboratories, wliueh 
owns the patents. The rnbu: receivhig 
unit provides the speed of j^htnnig and 
"brains” to machinery. Even before ii 
receives a call, it knows which r.f the 1 N 
girls i> prepared to receive ir. Men ot !■. 
that, il distributes these calls eirual’v, ->• 
that during the course of a -hilt very 
irt receives the same number oi mes- 


gl 


sages. The largest crew pf message -tak- 
ing operators iu the world, MO oi i;i(t . 
arc arranged in three groups. kite- 
the robot h^is -.elected the proper group, it 
sets into motion a rotary switch which 
liunts over the term in tils and connects 
the customer to the first idle line. The 


n , T 1 3 


>*^1 ■•*** d 

•I j ,,:c 


ESnrr un.nSn 
bit: J9 lIJ 
aud by 


IJuli- 

Opcr 

ITri-id, 


S..iix or Mocor 


BOAT WITH DUAL HULL DRIVEN 
EY HAND. SAIL OR MOTOR 


average call receives attention in one mcc- 
ond or less. Hie recording operators sit 
at long desks in a room insulated against 
all outside iinises. Each girl operates a 
noiseless typewriter and speaks through 
fm individual transmitter. In her idle 
pn run ii.-Tit';, -dii! does iiol have to watch any 
lightH as with the old switchboard. The 
robot warns her to pel ready with a double 
b 117?: in the earphone. She immediately 
speaks and proceeds to type th<? cus- 
tomer's wort Is on a telegraph blank. The 
supervisor has learner! many' things about 
the telegraphing hub its of people. Most 
calls originate between TCI: 00 and 11.00 
a.m. and 2 :00 and 3 ;3(1 p.ni. On holidays, a 
great many messages are sent in the morn- 
ing. And more people telegraph on rainy 
than on fair days. 


Three types of power arc available to 
propel a sixteen fool boat whose hull con- 
-ists of two buoyant pontoons of great 
stability. Hand propulsion* sails or an 
outboard motor may be used. Thu band 
mechanism is forward in the cockpit and, 
yu-.t ?j j i of the forward deck, is tbc opera- 
tor’s :-eut which slides back and forth like 
thuf in a racing rowboat. In front of the 
operator is a driving rod to w high a handle 
is attached. When drawn hack gently, : 1 s 
an oarsman pulls his oar. this rod spins 
the propeller, located beneath the opera- 
tor driving the boat forward. At the end 
of the stroke, the rod returns forward, 
while a flywheel mu in tains the constant 
speed of the propeller. Steering is done 
by the feet, operating at once the rudder 
and propeller. 




» Conveniences 


Tlla'ii: L Eat for tit* 
]5 -by His an Enttr- 
h, k I if Fastener to 
S eep 'lie Ctiild Wa:m 
■iii-i Safe 


Holder- Sq K cft Kr for 
Taorh Piste Tube Sgvtt 
Time -and W-asle 


At Fii^ht. * Simply Dev he i :i K-eeji 
Water Pipes irom Eu.rsran.Fr if They 
?■■■£«•? tBm Smt(Ll V.pLvr Attach- 
ment Allows lot Expansion and 
HeLlia Prevent PreezinK ; it E s Easily 
instilled aim Kequirea No A mention 


Above Js an Adjustable Wire 

Pen cil (or nT|r| WimLcnwf, 

to PreilLI CliiLnlien &b:E Keep 
Out Provden 


A Im>vb. an Plectsrk. Fin. Adjusted 
in Front nf a l?eK Spi't-la L? ]i 
CinritUtLon nt Wntin Air in Winter 
and Cool Air in krnmer When Hung 
Lit n Convenient Plate; at K=k ht. 
Portable Klcctric Clotlm-i Washer 
That Operaln tram the E.iij’lninj; 
SrfuV-rt and Kan ffo Moving Parti 
to Tear o? It.imane the Articles: the 
bieressary Morsnn h -Obte^teil l>y 
Ae.tlnn nf Air II u titles. 

Soapsuds and Warm Wamr 


(TB 




for Your H 


Sink and ElretrH Hiifnfcrator 
Coa.TtT.k -nlly Combined in AirHiiae- 
rtwni: Shewn at Left, ^ Winj In- 
ssijbtEy Pipes, Savins- Epnce nflfl 
Stljn: I hr Users Are Open-til lij 1 
Piessin? Pedate at il- r &«4i«n: a 
Plain ExUfttf Sitnp 3 iF.es ClcaM&f 




Changing ‘he Mb;i 
Unit Ts - Matter m< 

a I'tw EjcciDlti vu = th 
This ATraegeiTWJit, 

ns the KiK Slid ip 
E'- ntu llir Holder Har 




Tftls Gaily Col- 
CTeii Eau Kit|p a 
Bull :■« String 
UandiLy wit Inn 
Reach ; Pi meats 
llie Curil Item Be- 
(ijniLn.jj si’Hi li ■! . 

as ihe Suing Si 
Pull i. :l i h r o u k li 
Opening Brlum- 
Lhe Sail C ‘in not 
Entity Fall Out : 
Metal K i 1=1 in e d 
Holt Flap idts 
Nail or KsiAh 
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Eruih and flu-: 
Fuji in One- Save 
Etonpbis : the Pan 

j ■: Ail li vable 


At Riftltl, a Sanitary 
PAjdeunzEr Cm Baby’s 
MUt BoHlue. and, Bt 
low. a Portable 0Wmi 
tor Slaves and H t> '- 
PSatea Has y, Tun Door 
Far E-'ys/ Actcsj 1«i 
■ lie Interior 


* ■ ■ / 
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M r c IT A N, 

V- 7 .'-. . 

1 '■ genuineness of 
clcrs arc subjected to minute measure- 
n enls and other inspections. One of the 
i i -.t Slcps Is to compare the Jingles of 
1 nt of various tetters. This is easily done 
li;. means of a line parallel to the letter, 
i- shown in t Es e illustration. This does 
Tioi disfigure the writing ami permits easy 

• eomparison of specimens, Other letters 

* uc traced in an outline of dots, which 
w i helpful in revealing any special char- 
s': eristics that may give a clue as to the 
identity ot the writer. 


AUTOMATIC TIRE PUMP DRIVEN 
BY ONE CYLINDER OF CAR 

Eotprists now may carry their own air 
Million in a pocket of their cars En the 
of an automatic tire pump operated 
rum one cylinder of the engine, Ft con* 
• i * essentially of a length of hose with 
rm attachment lor ihe rire valve at one 
end, and at the Ollier a j;nnnertiq.n to he 
Windraslt Tcwcr CMWErted jnlo- Church: thd- Bftt inserted in a evl- 


U'.ispu'.cuii in Ni-.lw «.l Old Hub Opening 

OLD WINDMILL AS 


older alter ;t Spark 
CHURCH - 5 i-_ pi 1 1 g is removed. 

SERVES GERMAN PARISH This makes on air 

Out oi service for some lime, ait old - comprij^sor of the 
windmill in Germany was converted into 
- -ft church. The tower was transformed 1 
lo a small, hut comfortable miditimm 
and a bell was suspended in a niche 
the top window, where the axle of thfl.^ 
sails once turned. 


. canned ion 


^cylinder when the 
U idling, 
is admitted so 
through the 
valves that the 
^ suction in the in- 


take manifold causes the gasoline fa be 


CHART TEST FOR SIGNATURES^ ''.T ! lnck *> tl,a ' on, - v ;li,r ca “ tnKr 
■ TELLS WHICH IS GENUINE j L 1i ‘ " rr ' 


Examining handwriting is one of the 
important phases or the work in the 
scientific laboratory of the ^ljet roit police 
department, and comparison of - stfiftplea 
by a cliari method is often effective in re- 
vealing spurious wriLtug and establishing 


Handwriting 3p«>: in: l-ii 

th« LvUitf If 3-Tl 


■ the- Slant 


of 
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LIGHT TREATMENT FOR FOODS 
Q _ ^ y CREATES VITAMIN D 

Ultraviolet radiation has been found to 
help preserve foods. enhance the bo tie- 
building vitamin content and enable food 
products to retain their fresh flavors and 
odors for longer periods. By exposing 
milk and other foods to narrow bauds tit 
ihc f< rain how” of invisible I i gilt, Prof, 
fieo rirc Sucrti. of t he U niversity of Ciu-_ 
cnuiati, produced the artificial antirachitic 
vitamin D without any offensive taste or 
smell in the foods. Foods treated with 
ultraviolet light act in all ways as though 
containing vitamin D, hut hv using only a 
part ui tli li total I '■arid of light waves, much 

< \ Vc dft 

r/ 3 - 








l^U- i- 

8 . to 6^ vd 

larger quantities of tile vitamin have Escort 
obtained. Filtered radiations promise tO 
he effective also in preserving foods, as 
mill;, orange juice and other products 
Eiave been sterilized by exposing them to 
l lie narrow spectral limits of invisible 
light, Selective irradiation depends on 
the existence of a critical wavelength at 
which biological reactions begin. A given 
effect occurs with shorter wavelengths 
that contain more energy, but longer 
waves lit, in the critical one are inactive. 
If yeast used in bread making is irradiated 
with a narrow frequency band of X-rays, 
unwanted mold cells, that would spoil 
the bread after being baked, are hilled, 
while the yeast cells are unharmed. 


CATTLE BLQQMEUS AID STUDY 
OF NEW DISEASE ^ ^ 

Bossy is being dressed in bloomers for 
ihe sake of her health. Scientists of the 
department of a griculture , engaged in 
studying anaflTasrn.OK.iti, a relatively new 
cattle disease, decided that common dog 
licks carry the disease from one animal to 
another. To prove this, however, it was 
necessary to study tlie ticks for several 
gen e rat ions, Their habits made El difficult 
in collect them, as the young live on the 
animal until time to moll, then drop to 
the ground. To get them when lEiey 
dropped off, bloomers were made for sev- 
eral cows under observation. They are 
of white canvas, and have elastic suspend- 
ers attached to a Collar uFjOuL the animal's 
ncch% allowing the cow to turn tier lie ml 
or body without getting them out of 
place. The legs are fastened with elas tic- 
garters in prevent (he escape of ihe licks. 


Co*' 


Jiiinti Filled ■with B?oori«» j th.t G^nu-iii 

’lufit tu C I " v v “ TjL:kt tnj S^LL-ntific Study 


1> 


Efy£r::J ic Auvcr Which El sets Tides for t'iqus unde: 

Strvfti without Disturlimii FavisnCnt 

NEW BORING MACHINE AVOIDS 
TEARING UP PAVEMENTS 

Tearing up streeLs and highways for 
i be placing of pipes and conduits will he 
reduced to a minimum when a remarkable, 
patented hydraulic auger conies into use, 
!t can liore under wide t boro ugh fa res 
without previous trenching with all its 
unsightly and bothersome results, Auto- 
mobiles have rolled unimpeded over [be 
surface of the Redwood highway, for in- 
stance, while the boring was being made 
beneath for the placing ni three- inch pipe. 
The tool is notable in that it lias succeeded 
in overcoming the tendency of drilling a 
gradually declining hole. An operator 
c i'i I I- 1 i;s h> i! i * ■.villi iV precision of 
n marksman, at distances of forty feet 
bringing E|; util tu within l wo or i hree 
inches of (be point at which ic is aimed. 
The machine is capable of boring at dis- 
tances ol 100 Feet or more. Not only 1 1 o os 
the use of the implement obviate the 
necessity for ctEltirig np street-: anil high- 
ways. but it also is used for laying pipe 
it n dor gardens and buildings. 


C Those Wishing further til formation on 
anything described in die editorial pages 
can obtain il by addressing Hurtatt of In- 
formation. Popular Mechanics Magazine. 
Chicago. 
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ttctks ul Pioneer Day* in Museum Eatab'l islittL *S h Kifllfff of lmeteit -in 

Collticlinf; 3lurn]'H ul iKu Pior.y Express Era 


TEN DOLLARS PAID FOR LETTER 
IN PONY EXPRESS DAYS 

[ t Vf-is not UTtCOnliVlLQri J:i the gold-ruftli 
days of California for miners tar lep in 
the bills, to pay a- high x? ?lft far the de- 
livery of fi single letter. (Carriers 10 ul? big 


TADPOLE’S HEAD 
HASTENS ROOT 

/4 , GROWTH 

L l -ffrO ^ 

By pointing a tadpole's 

head at growing pi an th- 
roats, experimenters aL ^ 
the Unive rsity of. Jemi- O- 
s y I vaTTu a de m o nst rated 
that the roots grew moreSl' 
rapidly. Turning the tat!- ^ 
pole around and pointing 
the tail, hat! no effect. 

The test suggests a bit of 1 *' 
fa ltd in I magic, but is ex- 
plained by tbc theory 
that invisible radiations, 
given off by some living 
celts, stimulate the j> 
growth of oilier cells. ^ 
The radiations havebeefPO 
reported from root tips, 
embryonic animal 1 issue, 
cancer cells and many 
other living things, although some invest!- C 
gators; have obtained only negative results ^ 
in the experiments, and doubt the exis 
ence of the emanations. The rays are h 
lievod io be of (he same nature us the 
ultraviolet ravs. 


iS" ^ 




hugs of mail on their backs or by ring sled 


X-RAY GUN PROMOTES SAFETY 


irtto some of the mining mmp, Jerry « ‘JaND AIDS TREATMENTS 

e packed (A 1 I 


Green, according to legend, once "pEiC 
fsts pounds of letters as he trudged on 
foot from Nevada City to camps on the 
high divide. Interesting relics of 
early days of the mml sen ice in this 
try have been gathered and exhibited in 
museum at Pasadena, Calif,, by W. 

I, votl, who developed his hobby from 
enthusiasm iti stamp collecting, Pioneer 
weapons, household articles, and many 
Othor object!;, recall tlic days when the 
Pony express bridged the gap acro>'. (he 
Rockies. Jl wns officially started April 
,\ WiO, between £an Francisco anti St. 
Joseph, Mo. The schedule was made irl 
less than eleven days, and the Pony rider? tl 
continued to lie on time and regular as 
long as the service was conducted. One # 
of the most famous of" its riders was 
Robert H, Hoslent, “Pony Bob.” He made £ ■ 
a cent in nous rid e of miles, whereas 
(he usual galloping expressman rode -v. 
enty-five miles and wore on 5 three horses 
before taking a rest. 


Greater safety and case in giving X-rav 
refitments are features claimed for a gun- 
shaped apparatus introduced in Berlin. 
An inclosed barrel, or chamber, is said to 
afford ample protection against imin ten- 
radiation and exposure to high 
and the tube is easily adjusted to 
best position for treating a patient. 


DaTrel-SJhAiiiil X- Ajiparutu?- Which Car i5f Mc-vc*! 
iCi Many P-ositiofls and Shir'ldi: A Mtsdant* 
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brawler ^Foain” 
was a ghiisj ship 
that February 

night. Wliile site was from stem to stern, 
from water line to mast lop. Down ironi 
the Hudson bay country whistled a north- 
wester, out over Massachusetts bay, bring- 
ing with it a temperature close to the 
iero marl:. 

The big waves smothered the bow of 
the little craft and, receding, each added 
to the burden of solid ice OH her deck. 
The spray flew mast- high and congealed 
instantly when it struck spar or rigging. 
Lashed to masts and stanchions, the crew- 
labored feverishly w ith nx and bar. to keep 
the scuppers clear. 

Out of the door of the pilothouse, stuck 
the head and shoulders of rapt. Richard 
Tobin, his outer clothing frozen solid. 
H oura before, the freezing spray had 
covered ilio windows inches deep, and he 


j N clA l^cl Llv i L 


j 


had lo stay outside 
to jj ilot 5 li e vessel . 

When the "Foam" 
had sailed cor Bos- 
ton market, iron] Georges bank, early in 
the morning, she nits already loaded deep, 
for fishing had been good, and 1 50,01 K) 
pounds of COtl and haddock were ill her 
hoEd pens. Even against the fast rising 
wind, she had made a good run home 
ward until “die passed the lip of Cape Cnd. 

There the a retie blast caught lier fair 
as it rose to full-gale strength and the 
thermometer dropped lower and loner. 
It's only forty miles from the tip of the 
Cape to Boston harbor ordinarily but ra 
few hours' run Thai night. It took the 
"Foam" nearly fourteen hours to make 
the distance across the Massachusetts 
hay, Only one thing saved tfse “Foam 1 " 
Ill'Ll night. Hose were run out front the 
boiler room and streams of boiling-hot 
water were 1 played upon the ice 
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What a Severe November Siorrn Did to .1 Freighter; the Vessel Was Drived Against the S Store ASrrioit Gvt 
cf the Wider, Only a Steep 33ir.li Keeping It from : lit Trees 


Not for a flay, until late in March, will 
fishing' craft hit safe from north winds, 
zero temperatures and tlie threat of un- 
welcome loath of ire, for Massachusetts 
Stay is Considered one of the two worst 
bodies of water in North America for 
eold-wcathef navigation. The other is 
Lake Superior,, where navigation doses 
about the middle of December and does 
not reopen until March, During that short 
period of fair and spring shipping, the 
greatest of the Great Lakes holds just as 
much menace for inland’ water navigator* 
as the New England hay due* for those 
who ply their craft on salt water. 

The c nipEr of weeks just preceding the 
close of navigation is a period of frenzied 
activity oft the Great Lakes, especially on 
Superior. The eastern blast furnaces need 
a lot of iron ore to keep them going dur- 
ing the winter months. Hundreds of 
thousands of bushels of grain are arriving 
daily from the western field 1 ;, and the dock 
elevators are full almost to overflowing. 
Europe will need every bushel of wheat 


that can be shipped before the freeze-up. 

Tn that last grand rush, over a cjuartcr- 
million tons of iron Ore have keen shipped 
from the Duluth-Two Harbors ports in 
a two-day period:. More than a score of 
freighters took 86,747,000 bushels of grain 
out of the twin ports — Fort William and 
Port Arthur, Ontario— in one day late 
in November, 

Again, in the early spring, the rush be- 
gins as soon as the ice goes out of the 
rivers that join iEi-e taken. The iron-ore 
slock pile:? at the furnaces are getting low 
and the cast is crying for wheat. Elevators 
at the head of tlie lakes are fairly bulging 
with grain and the inferior is demanding 
storage facilities. 

At the first sign of tile ice rotting, the 
big icebreaker? gel busy and dear tlie 
river at San It St. Marie, and the lake fleet 
that has wintered in Hie enst surges for- 
ward into Lake Superior. Often they find 
hard going. Terrific storms send them to 
shelter behind Whitehall Point. Sudden 
drops in temperature cement the flrsat ire 
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topr-el her, and the fleet is 
frozen in. An early April 
(lav iai 19 if! saw twenty- 
nine Hi]? lake freighters 
font in Eli e ice oft the en- 
trance to Duluth harbor. 

Years, ago, the "West- 
ern Reserve," tElu first oi 
iho lug-tonnage ore car- 
riers, left Duluth late in 
November with a lull 
cargo. A few hours after 
slit: cleared, a northeaster 
howled down over the 
lake, No trace of the ship 
was ever found, except 
one lone life preserver 
washer! up on the south 
shore. Lake sailors be- 
lieve that she broke in 
two in the big seas and 
plunged to the bottom 
before 1 h e crew cnuhl 
take to the boats- 

Kiuce then there 
scarcely ha? been a single 
year without its fall or 
spring tragedy. The up- 
per lake? are just natu- 
rally cold and stormy in 
the laLe fall and early 
spring. A variety of cir- 
cumstances makes Mass- 
achusetts bay a fearful "LretcFi of waters 
for cold -weather navigation. A portion 
of the Atlantic seaboard gel-, seme meas- 
ure of warmth from the Gulf Stream, 
by the time that warm cur re lit has reached 
the latitude of New England, however, it 
is far out to sea. 


ocean, finds not a fragment of shelter from 
either of (hese arctic winds. The fishing 
fleets from Georges Eianks have to take 
tEie blast on the nose as they run for har- 
Fjor, Tliose from the Grand banks gel 
1 3i L 1 full sweep of the gale from the star 
board beam, which Is just at bad— if, in- 


From whatever northerly point the wind 
blows, it sweeps down from district? noted 
for their tow winter temperatures, A 
northwester bowls from out the Hudson 
bay district, across the coldest section of 
Canada and New England. A norlh caster 
usually originates it] t[]e vicinity of Green- 
land and whistles along the frigid waters 
ol the icy Labrador current, that flows 
down from Baffin Land and loses but 
little of its frigidity until it encounters 
lEte Gulf Stream in the latitude of Long 
Island, too far south to moderate the in- 
tense cold of Massachusetts bav. 

The ship making for Boston harbor 
across Massachusetts bay from the open 


deed, OOt worse. 



ELECTRIC SAND BOX FOR AUTO 

PREVENTS SKIDDING j ,1 ^ 

Snnrl is released 
from a trap under 
the car to supply 
traction for the 
rea r wheels o u 
slippery surfaces. 
Pressing a l> u t - 
ton on the dash- 
board or steering 
wheel opens o r 
shuts the- trap. 
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tiaagirA Pails wje]i V -Shaped SJii* Gcuged Out When Seitutn of the Brink 
Crave Wav; Dotted Line Shows Fortner Edge 


CONTOUR OF NIAGARA CHANGED 
BY BREAK IN FALLS 

Niagara Falls, seemingly as changeless 
na the Pyramids, is lifting ike ravages of 
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offered ay Mips Frances 
B e n h inyre, an authority 
DtVdrtdian fore. Not long 
ago, ftlie and her sister 
chanced to see tire cere’ 
mo nv, a rite few medi- 
cine men can conduct 
mod that fewer white per- 
sons have ever witnessed. 
The medicine man re- 
tired within Ids little 
lenee or pointed tent, 
was tied tightly with 
ropes and after awtiile 
began to chant and beat 
on 0 drum. The tent 
shook violently although 
there was uo wind. Miss 
Dens mo re visited the 
medicine man the next 
day and arranged to see 
the tcpcc. On the inside, 
she noticed hoop* aEld 
ropes attached to the cloth covering Ett 
such a way that she believed the medicine 
man could use them to s-hnke the tent after 
he had Freed himself from his bonds and 
cause the covering to sway rhythmically. 


lime and nature. The greatest single 
change of all history in the contour of 
one of the natural wonders of the world 
occurred in January, when a gigantic see 
lion of the brink on the American side 
broke away and plunged into the Uir- 
Indent river bed, A V-shaped slice was 
gouged out of the edge when a section 
of rock, 200 feet long and 150 feet deep, 
fell and piled halfway up the 162-foot 
precipice of the cataract. The most re- 
cent fall of rock comparable with that of 
January occurred on the Canadian side 
iti 1850, when the Taldc rock section gave 
way. There also was a break in IS 18. and 
ihree sections of the Horseshoe falls gave 
way in E828. For about a quarter of a 
century, the curving brink of Horseshoe 
falls has been rut hack more than two 
feel a year by erosion. 


SECRET OF INDIAN SPIRIT TENT 
qC FOUND TN SET OF ROPES 

^ ns.*! hie solution of the mystery of the 
shaking tent, a phenomenon produced lj v 
led Seine; men of the Chippewa tribe in 
ailing up spirits JO cure illness, has been 
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VACUUM CUPS ON TIRE CHAINS 
JS, PREVENT SKIDDING 

Tire chains constructed on the vacuum- 
cup principle are being offered to provide 
another safety 
factor for the mo- 
torist i n winter. 

Three or four 
steel vacuum cups 
fire used for each 
cross chain. It 
was found that 

Clips shaped like 
those made of 
rubber were un- 
satisfactory bc- 
causc they Filed 
with ice and snow 
and did not work long. The steel cups 
are open at both ends, the vacuum being 
created between the road surface anti the 
tire to keep the car from slipping .on icy 
pavements. The cups taper slightly, be- 
ing smaller where they come in contact 
with the road, and when l.he wheel turns, 
the snow atkd iee.jg.ll out as the 
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into an in verted position 
nect the cups in such 
wear is greatly reduced. 


Oval links 
wav that 
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WHAT ELECTRICITY COULD DO 
BUILDING PYRAMID , ^ 

Hi store records that the ancient i 
ranks used 1C.H.L* H.JI > sin ves for twenty years 
to build the Great Pyramid of Egypt, but 
electric-power stations in Illinois alone 
supply in two weeks an amount of energy 
equivalent to that expended over two de- 
cades by 100,000 men. These stations have 
a capacity of 3,125,100 horse power, each 
horsepower being equivalent to the work 
of five men. Operating only eight hour* 
a day, the stations eati produce in a year 
the equivalent of 45,626,460,000 man-pow- 
er hours. If the slaves had worked eight 
hours a day for twenty years, they would 
have expended 5,840,000.600 man-power 
hours. If the Illinois power plants oper 
ated twenty-four hours a day, however, 
ihev could produce the equivalent of 156.- 
JVOJSn.iifKl man-power hour-. 


Mode] AnWS Jitfidv fur Wind-Tunnul 'J'Lht, ami Ptite 
l"h*t Shaw* Air Currents by MftrfcB ov Lampblack 

WIND-TUNNEL TEST FOR AUTO 
HELPS IMPROVE DESIGN 

Wind-Tunnel tests, similar to those giv- 
en aircraft, are being applied to automO- 



GIANT SUGAR-CANE HARVESTER 
DOES WORK OF MANY MEN , 

Alter fifteen year*, rf experiment, (w 
Australian inventors 
cane harvester 


between 200 and 
seventeen 
er on crawler 
mg all the comtro 
goes down the 
low the surface 
the entire sugar 


c x pc ri m en t . t w o 
made a sugar- 
will do the work itt 
laborers. It weighs 
vels on its own pow- 
one man opera t- 
As the harvester 
it cuts the stalks be- 
the ground, saving 
carries them to 


rotating knives to be Cut into four-inch 
lengths and then over an air blast to re- 
move leaves and dir:. 


□.is -Man Supir-Cr, 
Harwsici : It Docs 

Work of I tanfl Tbfln 


biles in order to show the wind resistance 
and oilier factors rtf various designs. 
Small models of the cars are suspended 
inside the tunnel, the results being ob- 
tained by accurate gauges, that register 
[lie pressure and by an interesting “map" 
arrangement that shows (be course of the 
air currents, A plate of aluminum is at- 
tached tg the urn riel at the longitudinal 
center line. 1 l is previously coined with a 
mixture of lampblack and kerosene. As 
the wind blows along, the kerosene scours 
channels in the black, indicating the di- 
rection of dm air Hmv around the model 
arid [lie presence of eddies or partial 
vacuums that affect the performance of 
the car. Important data 
have been obtained from 
these tests, as, for in- 
stance, that careful 
streamlining sav e s as 
much at fifteen per cent 
in fuel consumption at 
top speed. The reduced 
po wer req u l rein en r make s 
it possible to gear the 
axle higher and turn the 
engine a smaller number 
of revolutions per mile 
of travel. 
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TliTce Coffee C-ii-f. 
Art Cut Up and 
TLatresiet) C3 u[ to 
Provide the Base 
Fot the 
C ii is - T |n> C n i 1 
fUiictila : an K:i ii hl 
N umber a: Ealc 

E^ecea Are Tk.cn 
Ctit Erurn the Tcth- 
P Sates Relfw i 
! ; . r. i i r. os BAkinf; 
PowdeT Cans Form 
the Shields 


Fiji- I aiKi^i- -Ceil Mounted 
Direct]); on MoviiUU Base 
Plate, and rj*-j * Soi:ki;t Tvt 
( dome PI tic -In Coils. Can Size 
Dt|seri.i|i ail Coil Diameter, 
Keeping Prtjptpriiont Shown 


to r<K-rN- 
C>n;p TUBE. 


/ il z£ IQ FIT \ 
1 ijvtw h lAHCjE 
C **)5 ONUfiL.* 


BASF 
SULOtHKB 
TT5 CAR 

BLMKMABLE 
BOTTOM PXMt 
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SK.KET- 
tCEC 
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HEllCtl CltT F-CR LDtAT-Mb 
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‘[■jie Photos and Dlsgiim* L-,!n. * ibe Consrr jciioii and AiseniTiiy 
Details Ck^i ly , tint Bate Templates Provide U Diiorm Mciulti- 
inu H , ili-H MaitLiLR l.lii- Shields Interchangeable; Fig. 3 Sk-aws, 
y C-udL Shield Made oE Copper SiTeea Which Is Formed 
around, a Wooden E i i : . i: oe vat iilnjsfd Tulw pd DeAiix! 1> i z s , 

T'kc CoTiner-HcreDti 
Skield Is Very Ef- 
Uflilve, ir.it the Ca:i 
ShieLds Will Meet 
the Experimenters 
Requirements 
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SCUlEflEO TO SHIELD 


OR SOkDCRPO 
TO BIO&B 


IT S EASY TO MAKE YOUE OWN SHIELDS FOE COILS 
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Two -Volt Tubes 

QVuto 

iy J'O'Bamea 

'T'rJIS homemade auto 
4 receiver fits siito any 
car ami provides ample 
volume. It has been 
carefully designed and 
th o roughly tested i si 
several makes cl" cars-, 
ami will work on prac- 
tically any type of car 
antenna. Those inter’ 


ed in Simple 

Set 


< ionary terminal unit, 
mounted in Lhe set, and 
indicated in the photo 
u n page 65 1. The sch c- 
niatk circuit diagram 
show ■, [he leads running 
to this unit nu inhered 
front I to 5. The simpli- 
fied wiring diagram, 
ha terry hook tip and de- 


ested in Emilding an in- 
expensive and efficient set for this pur- 
pose will find it entirely satisfactory. 

There are several out si riding features 
that make this set finite different from the 
usual auto receiver. The new two-volt 
low -current tubes have two distinct ad 
vantages i First, it is not necessary to use 
the car battery to light the tubes; tins 
does away with excessive battery drain; 
second, less filtering and spark-plug sup- 
pressing is required to eliminate ignition 
disturbarcces n making installation consid- 
erably easier and less expensive. 

The circuit is extremely easy to build, 
and it Fias proved to he very sensitive amt 
selective, two very desirable feature?. All 
parts arc a? light and compact a-; possible, 
and have been arranged for the short and 
direct connections quite necessary in a 
receiver of this kind. 

Tour ordinary A’o. 6 dry cells, connected 
in scries- parallel, are used to light the 
filaments of the tubes. From 20fi to 300 
hours of operation may he expected from 
these A-hatleries vvlucli i-rm be uwvd 

at a very low cost. Thu cells supply 3 
volts, which are reduced by the two l.hj- 
ohm fixed resist ors., Ki and Ri, to 2 volts, 
and the correct current supply for the 
tubes. The cells may be placed under the 
car sent or racked at a convenient point 
under the dash. Three 43-volt R-hatteries 
and a 22>j-vo1t C- Flattery arc also re- 
quired; these are placed in aft uwdinary 
batterv box, either under the car, on the 
running board nr under the seal. \ multi- 
plug cable is used to connect the batteries 
io tfae set; tins is plugged into the sta- 


lails of the metal cabi- 
net, together with instructions for making 
the installation in the car, will he given 
in i\ concluding article in the May Issue. 
A complete List of the materials is avail- 
able, however, for those who wish tn start 
t o n -M ru C I i o n i m m ed i a tely , 

As shown in [he schematic diagram, the 
circuit consists of two stages oi screen - 
grid amplification, screen-grid detector, 
and two audio stages. The first audio 
stage iri resistance-con filed and tin: second 
transformer-coupled. 'This arrangement 
is most satisfactory when using a screen- 
grid detector, and the rCFtStatlce-tOupler! 
stage saves the weight of one audio trans- 


former, The three small 55- mm id, trimming 


condensers, Ci, Ch and (V, are used to line 
up the ,00035-mfd. ganged tuning con- 
densers after the set has been installed in 
the mr, This fine tun — 



ittg a d rus t m c is [ is maite 
with a wooden ■■pmlg- 
er. or ordinary screw - 
driver, through holes 
in i he side of the metal 
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cabinet and, when once made, requires 
no further attention. The trimming con* 
denser,* ore clear I y shown mi the side of 
the ganged condenser in rile photographs 
nn the preceding pagc- 

The home made 


FiG-3 CDIL SHIELD'S 


are band- 
wound on bakeEitc 
tubing as shown in 
Fig. 1 itcltl are in- 
dicated in the eir- 
euii diagram as Lj ( 
La a n c! La. All 
coils should have 
the same number 
of turns and be as 
nearly alike as pos- 
sible. with no irreg- 
ularities in winding 
or wire. Tile an- 


tenna coil Li is 

tapped at the 2nth 
turn and coils Ls 
and L:: at the 20th 
turn, These leads 
a r e run do w n 
through the coil 
shields and metal 
base L| to the an- 
tenna past, and L 2 
niid I-ii to the ,0Q2-mftl. fixed cOndertSefS 
Go and Ci0. Tile lop lead Ol each coil is 
run through a hole in top of the coil- 
shield can and goes to tin- control-grid 
cap .ini! the tuning- con denser stator of 
each v.f, stage. The bottom terminal of 
each coil is soldered to a lug placed under 
the .small angle bracket, used to mount 


the coil on the [petal coil-shield basi 
grounds each coil on die me tat chassis, 
which is the common negative- A and 
ground side nf the set. 

The metal base detailed in Fig. 2, and 
the coil -shield cans, Fig, 5, are made of 
16-oz. copper sheet and may Eje burnished 
and lacquered if desired. The base should 
lie cut Vi in. larger all arOuttd. clipped at 
the corners and bent down to provide 
room for the small fixed condensers, re- 
sistors and chokes underneath, as shown 
in the photo an this page. The coil -shield 
bases are also cut ] 4 in> larger and turned 
down to lit snugly, as will he noted hi the 
lower right-hand photo on page 64b. 

The metal ha sc should he laid out care- 
fully. as shown in Fig. 2, and the holes 
drilled for mounting the various parts. 
The five boles for ihe sub-panel mounting 
sockets may be cut with nn adjustable 
fly cutter, a of I two extra maun ring holes 
are required for the short fi-3Z machine 
screws used to fasten the sockets to the 
base. I’ll esc holes arc easily located by 
using a socket as a template. A No. 27 
drill is used for all ihe small holes in the 
base, The boles for mounting the coil- 
shield cans are shown within the space 
ruled olT at the tipper right. These cans 
are mounted with the open ends toward 
the edge of the base and are screwed 

down to the base by 
means of two short 
machine screws 
through the side of 
each can. 

The c o 1 1 - s h E c 1 d 
c a iis provide a 
mounting base for 
the ganged tuning 
condenser, multi- 
terminal plug and the 
grid condenser and 

grid leak. This ,00025- 
mfd. grid condenser, 
CL and the 5- meg. 
gridleuk. lin., which is 
connected across st, are insulated from 
tEic metal can. One side of this unit is 
connected to the tap end rtf the coil La 
and the stator of the tuning condenser 
Cx A flexible clip-lead connected to the 
other side goes to the control-grid cap nn 
the detector tube. 

The base is now reversed, and rite varl- 
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oh k, fixed condensers ami resis- 
tors, as well as the three small 
flat-type 60-milli henry choke coils 
Ug Lii and Ln, mounted, "I he re- 
sistant: e-coupled audio stage con- 
sists of the resistor Rj of 250,000 
ohms, of 500,000 ohms, ,iml 
the -1-mfiL blocking cotide user 
Cn. Tiie A-battery switch is com- 
bined with the 10,Q00~ohm vol- 
ume-control unit Rn, and the loads 
to this unit are made quite long, 
ns shown in the photo on page 
650, so til at tile unit may he 
cither mounted on the front 01 
the metal cabinet or extended up 
to the auto instrument board, if 
desired. The audio transformer 
in the second, stage may he any 
small type having a ratio of about 
$ l /i to 1. When wiring the set, 
care should be taken that all leads 
passing through the metal panel or shield's 
are well insulated. Ordinary flexible rub- 
ber-covered hookup wire may' be used 
for the circuit, hut; tEie long leads running 
up to switch and volume-control unit 
mounted on the instrument hoard, should 
he in ad e with heavier insulated wire. For 


the leads from the coils lEiat are taken 
out through the cans, a good grade oi 
spaghetti tubing should be usecI. A flex- 
ible rubber grommet is used in the melal 9 
base where the short cabled 1 earls arc 
taken Up to the multi-plug terminal unit 
mounted on top of the coil -shield cans. 


Making an Antenna Regulator 

An inductance and capacity unit that is 
connected in series with the outside an- 
tenna aids materially in separating sta- 
tions at the lower end oi the dial. The 
illustration shows a unit of this kind. The 
coil and mounting form is made of l / jj-hi. 
hakelite cut to the shape shown; the base 
is $Yi in. in diameter with a slight ex- 
tensing for the binding posts; holes are 
drilled, one in the center to pass a j4-in. 



T-np Vi™ of Unit! SitfwlSFifrd Circuit PiiiefFien, anti Sec- 
tional View of Asncnnhly 


shaft, two in the extension, ami three for 
screws to hold the coil form in position. 
The coil form is $4 in. wide and is wound 
with No. 2S s.c.c wire, the exact number 
of turns being ini material. The wire is 
shellacked to tile form, and, when dry, 
ilie insulation is scraped from the turns 
iit the path to be followed by the contact 
arm. Tbe shaft is a piece of 14 -in. thread- 
ed brass rod and tbe contact arm is ob- 
tained front an old rheostat. A celluloid 
or aluminum dial of (he flat type and a 
pointer, cut from sheet brass and mounted 
OH one of the three short wooden feet that 
support the unit,, complete the assembly. 
One end of the coil is fastened to one of 
tFie binding posts and the other end of the 
coil 1 r ft dead- The small fixed condenser 
is wired ill series with the contact arm 
and the remaining funding posl. — E. 
LascEii, Union City, N. J, 


([For further in formation on .ary radio 
construction article write to the radio de- 
partment; tills service is free* 
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BUILDING A POCKET-SIZE SHORT-WAVE RECEIVER 


* 



Particularly suiter! fr»r the hiker, the 
pocket-size short-wave receiver illustrated 
in flie photos run! diagram is completely 
housed so a cigar 
box, the only other 
piece of apparatus 
necessary hdng a 
pair til headphones. 

Tiie parts are sim- 
ple a n d inexpen- 
sive ; in fact, must of 
them will he found 
in any radio experi- 
menter's junk box. 

The circuit dia- 
gram, shown pasted 
in flic l id of the box, 
is self-explanatory, 

1 Ml l a si m p li Tied d sa- 
gram and material 
list is available to 


on a piece of cardboard tubing taken 
Irons an old flashlight battery. The 
tube is- 1 ! }ui iti. its diameter and l'/\ in. 

long. Coil Li con- 
sists of 5 turns of 
No. 28 d.c.c wire, 
and coil Ls of 9 
turns of the same- 
size wire. Both coils 
are wound Lu the 
seme direction and 
arc spaced about 
% in. apart. A disk 
of w troth rut to fit 
inside the tube at 
one end, is screwed 
to tile inside of the 
box and 1 be tube in- 
tacked to it. Hand- 
capacity effects arc 
minimized by wind- 


Luili. Front View Shewing Switch and Cnnsikl Krabs ; Hiclil. Rear View wl Ul l.tri Qpcr.eit, Showing Arraitice* 

merit ui the Variisu.-, pirts arid Wiring IJ.agrna: 


all who wish litem. The |wo dash light 
celts, shown in tlic rear view at lEic right, 
are small round, t^-voh nnicelb con- 
nected in series fo supply 3 volts far the 
1^1-tuLe fi lament. At the left, are eight 
small 3-volt flashlight batteries connected 
in series to furnish 24 volts of B-battery 
for the plate of the tube. The center com- 
partment Contains the tube, grid condenser 
Cu and grtdleuk Re, and the variable re- 
sistance Ru of 500,000 ohms for control- 
ling regeneration. The tuning condenser 
Ca, consisting nf a live -plate midget type. 
Is mounted at the left, and directly below 
are the cedis Li and 1-2, which are wound 


inif the coils so that the grid end of coil 
La is near the -rear of the receiver, as far 
away from the hands of the operator as 
passible. The receiver is designed to 
cover die amateur 20-meter band with a 
gen era us margin nil each side. The block- 
ing condenser t.T is a .1)11-2 -mid. fixer! type 
and is mounted directly below the coils. 
The grid condenser Cn ,000(W mfd„ and 
the grtdteak is an 8-rncg, cartridge type. 
Condenser Ci is in series with the an- 
tenna and co twists of two pieces of alumi- 
num, M’ftl- square, spaced :4 in. npnrt. 
The filament switch and binding posts 
for the phones arc located in the poss- 


FO PUL AK 

tioni noted in tlt-c photo at the left. The 
posts for the antenna and ground are 

place [I on cither side of the fanx at enn- 
ie client locations. The upper compart- 
ment holds a small logbook, pad. pencil 
and a Klfi-ft r coil of No. 30 enameled wlic 
for an antenna. To operate the receiver, 
connect a smalt glass insulator to the 
end of the antenna wire, uncoil the wire 
and fasten the insulator to a limb of a 
near-fay tree, or. if preferred, shorter wire 
can he connected (o a wire-fence antenna 
as shown in tile sketch. The ground con- 
nection may he made with a metal rod 
driven into damp ground, to which a 
flexible lead is soldered and connected to 
the ground binding post. This receiver 
has riot a great deal of volume, but a* 
there is very little interference in the open 
count TV this is not of much consequence. 
It actually works and even has DX -pos- 
sibilities. — L. F. Leuck, Lincoln, Ncbr, 


Plug and Jack Combinations Are Aids 
to the Experimenter 

The ratlin experimenter's jL h read hoard" 
layout may be made into a flexible and 
economical arrangement it' it is provided 
with the necessary standard -spaced jacks 
for plugging in various circuits. This is 
now made possible fay several devices, 
some of which are shown in the illustra- 
tion, and others equipped with mounting 
bases that may he quickly plugged in anti 
out of breadboards designed for them. 
The midget condenser at A, the rheostat 
at C, and the gridleak and condenser at 
D, arc a few simple applies lions of the 



Hbhdy Plui and J<uh Cumin nation* Which Art Highly 
UstluJ tu the Ex|rtrimeti:tT 
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idea. Single plugs are used for the fixed 

condenser H, or the twin unit may be 
used, us shown, at E. A complete resist- 
a nee-coupled stage ready for plugging ill 
is shown at F. 


Tube Controls Line Voltage 



Power companies cannot maintain a 
definite 110-volt current at the light sock- 
et. Therefore, as a means of compensat- 
ing for fluctuating voltages, to protect the 
tubes in a.c. sets and enable the owners 
to get the b cst results, a self-adjusting 
line-control tube is available. It is con- 
nected in series with one side of the a.c- 
SUpply line, between the set and the wall 
socket, and installed in three simple 
steps, as illustrated at A, I-! and C. There 
is a special socket for the tube, hut if 
this is not available, a UX-tube socket 
may be used in its stead. 


Testing Power Units 

An open or short circuit in the output 
of a power unit employing either a JlfO or 
2fil-tube will cause a jero reading at the 
terminal board. If the tube bunts nor- 
mally, look for an open circuit ill one of 
the resistance units In the voltage divider 
nr wiring. If the tube burns with a blue 
glow, it Is very likely caused fay a short 
circuit in filter condensers or wiring 1 . 
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background | or negatives fwli 
background) to be '-tele vised. 




I-'iimli Viiiw ul (Jic TTa-nsnnil-ti-nK Uftll, Shi>*«itg Opsr- 

fln)r Insartlng FHwi 

A simple transmitter now enables ama- 
teurs. to project television intake h over ri 
iv ire front room to room. With tins, 
equipment, and standard- size (35 milli- 
meter) silhouette film, any experimenter 
may work with wired television without 
the Is and Leap of poor reception. The ap- 
paratus consists of a motion-picture pro- 
jector combined with the usual motor- 
dri vets scanning disk, photo -electric cell 
mid television -frequency amplifier, A 
simplified receiver, consisting a .ilpp. 
lar synchronous motor with scanning disk 
and neon tube, completes tlie installation. 
The motors, operated on the same a.e, 
supply, keep both disks in perfect step, 
Na license is required fur this kind of 
operation, but licensed amateurs may ti^e 
tli ilj modulated energy ruin put of the Iran- ■ 
mitter to regulate the carrier wave of 
their short -wave transmitter in f Ei t Uslia'l 
manner, lit the photo. A is the reduction 
pear, which is driven from rear end of 
motor shaft: B, the red housing: C, the 
exciter Lamp; D., the scanning disk ; E, 
the lens f F, the photo-electric cell; G, 
the frequency amplifier, and H r the phase 
reverser. 7 lie purpose of the latter is to 
enable eilher positives f black on white 


Lie on 


Eed Pencil Prevents Wiring Errors 

When wiring a new circuit it is a good 
idea to have a red pencil handy and draw 
a line ot er each connection in the blue- 
print as you complete the corresponding 
lead 111 the set. En this way a. constant 
check may be kept on l F i e amount of 
Work completed atld no connections Will 
he Overlooked. Ry adopting thin scheme 
needless checking is avoided as well as 
loss through damage to tubes and parts. 

Phonograph Is Combined 
v with Midget Set 

Phonograph 


entertainment 
as tv e 1 1 as 
radio pro- 
grams m a y 
nOw bee n - 

joyed by 
midget -set 
fans, a com- 
pact little re- 
ceiver recent- 
ly placed on 
t 1 1 c m :t r k c 1 
combining both features, it consists of 
a 6- tube a.c, screen -grid circuit, a small 
dynamic Speaker and a phonograph motor 
with automatic jiop and pick-tip arm. 
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A rranatmcnt of the Apfur^tUb : Hit Traosmtltei Is Shown a the 
Left and ike fife.Hjivoi* thu Kinkt 


Removing Film from Anlenna Insulators 

Within a few months' time antenna in- 
sulators will gather a film of snot that 
will lower their effi deucy. This is true 
of any type of insulator, and the lowered 
insulating value is quickly no f iced ill ama 
teur transmitting installations. The effect 
in standard broadcast receivers is noted 
I iy the i n c rcusi n g difficulty 1 11 
tuning in distant stations. It is 
a good plan to lower the antenna 
at least once every six months 
and wash the insulators with 
warm water or carbon tetrachlo- 
ride, after which they should he 
polished with a soft rag. At ill is 
time, Line antenna should he in- 
spected for had connections, and 
the guy wires and lead-in checked. 
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SIMPLIFIED ANSWERS TO YOUR RADIO PROBLEMS 



BRACK LEA.D 

BLD L£AT> 


THiJi WlftF 
WLMOVED 
FASVKNc.Ij I Q 
FILTER 


VT LlOW 
STRIPE 
WlR'E- 


Ablivr, I F a Ll ri p 1 |ti- In i| j n H-‘ rA Aillfl'V.ack 
Djril Tclephi nr ki hinv:-- Onr Source r:i Hadi-si 
[ntcrfercnire ; Ripl'.l, £cn-wi(lri.ver with Insulated 
Hfliwik Uifij to pisfiiarge C-sndensuri Indore 
Mntdi'.p PiVTJUjF-Unlt A il jur.t rneTii s . :<■> Sm-Ij t“i:- 
dcnscra Hold i. Cltar^t Cur Sornt Tams A:it-r 
Line Switch Is Thrown 


Billow, Catch lr r Lid ai Metal ShJeLtl 
Buts Made frurr. Old Binding Post and 
&wi-- ii 1«vir: LiTr. Strips of Girl In 
hd Yultr Tailti :i F i t ht hind Speaker 

Tl ri! r f lti-|iq-iyvr 'frrinr 
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Afesv-i. , Simple mie'lal Ba ir I in H oeisemaile 
Amplifier Units Easily Coil* mu. ted flora S .‘Si- 
lo Atumrru n £.!■•■' Left, These Sturdy Ntw 
i-Volt TkI.h - :i i , I 1 he Long Life- Ar-Cil' A- 
idaiiiTyi ITc 5.1 (TiriJ for Tltrm. How Brlflg to 
■ HuIhm Nut Keiued with Ptiwer l.ines, the 
EarnoOunfEtF Kec upturn • fiaw of Ori-i-j- 
tion at That Enjoyed bjr M**rs of Power 5 v'- 
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FOUR-TUBE DX-RECEIVER USES TWO-VOLT TUBES 



The diagram 
s h o \v s the 
necessary 
changes jo the 
circuit of the 
F our- T u h e 
D X - Receiver, 
described in tEic 
November is- 
e, to enable 
those who built 
the set to 
change over to 
I he new low- 


who prefer to operate the set on a single 
2- volt cell (tf tEic storage battery or with 
one of the new air-cell batteries, specially 
designed for these tubes, may do so by 
shorting ont r!ic amperites. This receiver 
may also be operated with two No, 6 dry 
cells connected an series, or four dry cells 
I’nM: ii: f •: 1 1*. 1 1 1 v " . as d : • i e I. 

To do this, it will be necessary to reduce ■ 
the -3 -volt output lo 2 volts and limit the 
current, as before. In this case a 1 J A -oil m 
I : .m oil resistor is inserted in ll'.r- A- nega- 
tive lead to the li I aments of two audio 
tubes, which are connected in parallel. 
The r.f. and detector' tube filaments, are 
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Simplified Diagram of Faur-TubE DX Receiver. Described in ihr 1sl«ive»!h^, 19.1 3. Mrtg.irhc, allowing Circuit 

ALtErcii for Tv^o-Valc T'jbex 


currenl-ctmsllnl pti 0 n tubes, designed for 
battery operation at 2 volts. These tubes 
give four times the length ni service on a 
single charge of the 6- volt storage battery. 
Tii is is made possible by new type-630 and 
631 am pc rites, which reduce the voltage 
and limit the current. It will he noted that 
a small battery switch has been substituted 
for the 25-ohm rheostat’ that 22].ri volts 
negative C-bias ts put on tbe grid of the 
second audio tube, anti that the 90-volt 
tap has been reduced to 67*,^ volts,. The 
amp c rites am easily mounted anil con- 
nected in the positions shown, and no 
other changes are necessary unless the 
experiment er wifUiep to shift the tap on 
the antenna cot! for better selectivity. This 
wilt be best determined by trial, Those 


then also connected in parallel and a 1- 
nhrti fixed resistor is inserted in the A- 
oegative lead to control these tubes. 


An Aid in Soldering Small Parts 

When two small parts are to be soldered 
together, it frequently happens that, while 
heating one part, a previously soldered 
joint becomes sufficiently heated to come 
loose. Overheating may hr controlled by 
using a thin sheet of copper Upon which 
to lay the work. Sheet aluminum ih also , 
suitable for the purpose, A sheet oi metal, 
about 1 ft, square, should be employed, 
and a hole is drilled Ell one comer for 
hanging the sheet oil a nail when it is not 
in use. 
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A.C. Receiver — Part 2 


37*1 in., for top; two for top overlay, one 
I0J4 I 13.! j iiir. and 1 1 l-c oi lier by 1 V/s 
in., and for side overlay, two S by 1*) in., 
and tiro 6 l .-4 by 17^4 in. Another panel, 
l a by 24 by 42 in., supplies the material 
for the following pieces: One, ]7 ! .hi> by 
22,*/* in., lor front panel, allowing for 
joints t two, 2?i by 18 ; >4 In., for overlay- 
wings; one, I'/j by 1 -l 1 j in., for bottom 
overlay triangle, and one, 1 by in., 
lor top Overlay triangle. Both of these 
panels shotthl he walnut mt one side. In 
addition, a piece of so-called “tl rawer-bot- 
tom" panel, \'a by 24 by 3d in., will be 
Heeded for the backing and speaker sup- 
port. The back piece is ]7>| ]>v ZVA in. f 
anrl tine speaker stippori mg piece 10 by 
15^1 In, Any Vj - :n. soil wood may be 
used for the bottom and cleats, but : y in_ 
sol id walnut is required for base molding. 


fjMTT’ \ I \ ill 'i an,' ■ : 1 1 ; j •.] the 


midget set. i [escribed in Part 1, being 
completed, v-e v, ill mm ake up the con- 
st ruction ui a suitable cabine; an i [lie in- 
stallation nf the thesis. Tin- design, 
which is a modified modernistic type. i--. 
well suited to the proportions of the re- 
ceiver, and will harm on is? e well with the 

Furnishings ui must lnnin-s. 

With the exception of a few pieces, the 
entire cabinet is marie of plywood pan- 
els. Most of (Ue edges arc painted with 
an opaque color that completely bides the 
core lines, and flic remainder are at rhe 
corners, where they are neatly and com- 
pletely housed by cutting back all the 
Stock except the thin outside veneer 
which, when glued hi place, covers the 
edge of the nther piece. 

All the general dimensions are given in 
Fig. 1. The following pieces are ah cut 
from one $4 by 32 by 48-ill. panel: Two, 
by 22 in., for the sides; one, 10-yf by 
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TROUT 

PANEL 

Fie, .2 


2 SO. tiJUHCR 
tfLEAt S 


JrftFiULl , 
'TOE HAttdWIS 


stills if u circular saw 5-. nut i 1 , liable 
[lie cleats nre made of ' j hy 'A -in. -oft 
wool]; two p it L c l-.=. , ] r: 1 in. long, arc used 
for the front corrt-cfs" l wo pieces, 9- 1 -. in. 

L>n sr, for I lie top corners; two, 1 f>H in. 

hmg, for fri'itl cleats, amt two, II 1 in. long, 
nre required for bottom clean, These 


After rlie side and top panels have been 


List are used under the bottom lo give 
rigidity to (he cabinet. The solid stock 
piece for the bottom, is JA by 10J4 by 


ciu io size, a joint should be run on each 
cud of the top piece as shown in Pip. 2. 
This is done by cutting away all of the 
stock, except fhe o tit side veneer, suffi- 
ciently to house the side pieces. Fig. 3 
shows a step iih making these cuts on a 
ri radar saw, A 4-in. hoard is screwed to 
the fence of the saw cubic to keep the 
work perfectly true. When performing 
the first operation, the panel i.s held Hal on 
the table with the edge against the fence: 
the second step, shown in the photo, is 
obvious, but bnib require a careful srt-uu 
and Jest on scraps of similar veneer be- 
fore cutting the piece to he used, A chisel 
or hacksaw will accomplish the same re- 


16 bf inches. 

The sides, top and bottom should he 
assemble i.l first. By placing the cleats a 
t rf lie back from the edge, the screws may 
he made to draw the join la snugly to- 
gether without the Use of bar damps. 
Screws may also be driven from the out- 
side of file cabinet, through flic panels, 
to fasten the bottom into place, as the 
heads will he covered by the base mold- 
ing. Tf the back panel is nr to size and 
lacked into the Id -in. rabbet, which has 
previously been cut in the sirles and top, 
it will hold the frame square while the 
glue is setting. This rail I net is clearly 
shown in the rear- view photo Fig. 4. 
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Fig. 5 shows llie layout of the front 
panel. The controls may he mounted on 
the chassis or l he leads extended for 
mounting directly on the from panel. 
The pattern oF tile grill is given ttl Fig. 6, 
am) should be laid out care Fully on :l 
piece of heavy paper, A jig or scroll saw 
is used to make the cut-outs. Tliree edges 
of tile front panel ire cut away an shown 
in Fig, - to form (ho joints, The panel 
should In? made a uiile larger than l he 
measurements given so that the veneer 
will extend beyond the edges. and can he 
sanded down to a nice square corner after 
(he glue is dry, Screws through the cleats 
arc used as before to draw the joints 
tight. Fig- 7 is n view of ihc cabinet from 
iFie back, and shows llie arrangement of 
Heals by which the panels are joined and 
reinforced. 

A hole is cut through the bark and slot-; 
arc left at the bottom, as shown in Fig. S. 
Since the front pan- 


el 


is o n 1 y j4 
t Fuck, a second 
piece, shown in Pig. 
9, which may lie 
railed the speaker 
support, is used, 
This is screwed mid 
glued jo the panel 
after file grill has 
been backed with 
doth. 

The overlay pan- 
els are fastened to 
end! tuber and to 
i lac cabinet wiih 
screw- driven from 
tbc inside. T 1i is 
method of fasten- 
ing is used rather 


in. 



tlum gluing because it is less difficult to 
finish ami paint Hie edges of the pieces 
when they can be separated. Figs. 10, 11 
and 12 show the sides of the ornamental 
overlays on the front panel. Care must 
he taken on the sharp earners (u avoid 
tearing the core out from between the 
outer layers. He sure that the screws are 
not >o long that they come through LEie 
face of the stock. 

The following pieces of solid-walnut 
hnse molding are required and allowance 
has been made for joints: Two pieces 

]/2 by [J.’£ by 11 in., for upper side hast ; 

■ two, Y& by 1J-H by 11 in., for lower side 
base : one, y 3 by kfi by 1-B | j in., for upper 
front 1 1 n. - 1 ? , and one, V 2 by % by lSkj in,, 
for lower front base. These moldings arc 
made in two parts, or layers, which are 
glued together, and llicn glued and 
screwed to the side* and front of the 
cabinet at the bottom. Figs, 1 3 and Id 


rRi^Nt ULflf; 

;WN,\rtC in 

's« ry^KT 
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Fig. 15 
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show the method of 
laying OLtt the steps, 
which may be cut with 
a hacksaw and chisel, or 
W i til a bands n w a s 
shown in Fig, 15. The corners of 

the molding flrp mitered, which will 

require careful lilting. Fig, 1-6 shows 
Flow the finished corner should look, 
The job Is now ready for sanding 
and finishing. 

The finish consists of a coal of 
dark walnut wood -paste filler, which 
should be rubbed off when it loses 
is s. gloss, two coats of dark walnut 
oil stain, and five or more i-nats of boiled 
i hi sued oil. Fig, 17 -di 0 w-'s the designer oi 
(be Cabinet applying n cor: of stain to 
iFic I rout panel. Tile oil should lie ap- 
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e!:c 10',000-iohm unit shown, in the simpli- 
fied diagram in Part 1. It Is connected 
between the antenna post and chassis. 

To balance the receiver, a distant sta- 
tion, or faint local, is timed in and the 
( rimmtrs adjusted with a wooden spudger 
mitiE the signal ts received with greatest 
volume and no stations overlap, lit most 
„ cases it is nnf necessary to use a ground 
'7’^ inflection, and the length oS antenna will 
|5 differ in various locations, sis or eight 
j 1 'd being about right near strong locals. 
After completing the tests, the dial 
* escutcheon is niounted on the front o£ 
^ i bc cabinet together with the volume-con- 
i ol unit and line switch. The chassis is 
,.‘„L. cn installed and flic leads connected to 
,j rlic panel control s, .Small 1 docks of wOod 
Fur strips of packing cardboard are used 
between the chassis and [he cabinet at 
each side to Eiold the set firmly. The hack 
K panel is tli era screwed in position, com- 
» pitting the installation. 


plied and allowed to soak in foe a few* 
mi mi res, then rubbed vigorously, A sec- 
ond application may be given the cabinet 
i m m edialely. m 

[n order to cover the edges of the 
veneer and give life to the cabinet, all o f 
lEi« exposed vetiegred edges arv painted 
with so-called “silver paint/' The end] 
grain, which i? exposed on the ba^c mold- 
ing', should also be painted in this man- ^ 
ncr. A piece of silver cloth stretched bC'V^ ^oTtcro! I C ri- 
ll i lid the grill and covered with the speak- Keen made, 
cr-snpport bo a ret completes the cabinet, ojliead dowtl 
Enlarged diagrams of receiver and cabinet 
construction details are av a Liable, 

The receiver should be checked and b\i r .. 
anted before the chassis is installed in Lit * ■ 
cabinet. The set-up for testing is & Ho*.- p 
in the lower photo on page 657. Tin 1 
loads to (he dynamic speaker are left, 
quite long, and the tuning dial is tnotinl d 
temporarily on the condenser shaft. Tin 
chassis is p faced near the cabinet, and (lie 
speaker is then in o tinted on the suppo- 
ing board, 

Ti flic set as fo lie used in crowded loca’ 
ilies near powerful broadcasting station 
it will be necessary ito shield all three m 
the screen-grid tubes, ft is also advisable 
to use trimming condensers across belli 
of lire ganged tuning condensers in the 
band- pass filter for maximum select tv i 
FiErthcir tests have shown that better vol ’ 
time control may be obtained by substi- 
tuting a 2,000-olim variable resistor for 


Tin Radio OvP w Oiiiv: Etlow, PuttLnif the LI evict 
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Indoor Target Practice with Crossbows 

By J. V. HAZZARD 


I ^RIVING short arrows al li^llLslill^r 
^ speed and wii.li pleasing accuracy up 
to a range m" about 30 it-, homemade 
crossbows make the ill us trated shooting 
gallery an interest in ft indoor diversion. 

The stock of the weapon is cut from a 
■J4 by 4 1 1 y 34- in. piece of tougur-and- 
gfiiOved pine, while the how itsdl can he 
m title uf hacksaw blades. umbrella L'ilis or 
corset stays. If hacksaw hlaclcs arc used. 


the !imv will somewhat resemhle an auto- 
mobile spring except that it slum hi he 
wrapped closely with fine wire from end 
to end. The longest blades, oi which there 
should be A or 4, are 12 in. long. Upon 
these are laid an equal number of shorter 
[aieces of gradually diminishing size, the 
shortest one forming the hack of the bow, 
With a 12-iii r how, the catch for the string 
should be set about 6 in. behind it, since 



Stinri Arr&vrt, Driver; Avtitritfly kw Menu of TTnmc- 
Cr-nastKOVB, Mafta * UBacmtnt SJiwtlna 
■v.i IncereMinfr Hive: &iois. 

a I'rngcr draw would result 3n fracturing 
1 he bnw r Hickory, maple or steel may he 
used for the trigger and catcli, and the 
width of the mortise to receive this mech- 
anism must he determined accordingly. A 
14 -in. mortise is;, satisfactory ior wood, and 
a : ‘k- in. mortise if a metal catch and trig- 
ger are used, ft is a good plan to set Up 
l lie trigger mechanism cm the side of the 
Stock, using shingle nails as pivots, and 
making a El necessary adjustments before 
at p-mpting to set it permanently it? the 
mortise, an the mechanism must work 


rttl 
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smoothly for good results. When finally 
adjusted, holes ior tfic pivots are drilled 
where nails were driven' in temporarily, 
and unused holes arc plugged with plastic 
wood. To keep the trigger in place, a 
short steel spring is used, one end being 
pushed into a cut made at the rear end of 
the mortise and the other hearing against 
the trigger as shown. If desired, a staple 
may he drivers in the FrCmt end of the 
mortise, and the back side of the trigger 
notched so that a rubber hand can he used 
to keep it in place. A small pin in front 
of the trigger serves as a stop. The catch 
has two notches as shown, and is returned 
to the correct position, after making a 
shot, hv means of a small coil spring or 
rubber band. After the trigger is pulled, 
which releases (he catch, it is held back 
with the finger until the catch returns to 
its original position. 

Picture wire makes an ideal string for 
the how. It should be long enough to 
reach from end to end of the bow with- 
out h end lug it. but should not he loose as 
shown in the illustration. The how is 
hent only when the string is hooked over 


the catch. Darts may be 
made from a variety of 
materials, although rat- 
tan and cattail stems are 
well suited to the pur- 
pose. They should be (j 
in, long, tipped with 22- 
gauge rifle shells of the 
long type, and are feath- 
ered at the other end as 
indicated. One feather 
drops into the groove 
along which the dart is 
shot, while the other two 
ride Over the edges. 

For an indoor target it 
is hard to improve on a 
castle, which can he made 
of E-in. wood in a suit- 
able box. The box should 
he large enough to catch 
wild shots, and deep 
enough to permit falling 
men to clear the back if 
they are hinged to the 
parapct,or shelf, on wElich 
they stand. QotEl box 
arid eas tie s h o u 1 d be 
painted to represent stone masonry. The 
men-at-arms and the knights are cut from 
plywood, as shown in the drawing, in 
winch each square represents After 

painting, they are mounted or small blocks 
of wood. If desired, these may be hinged 
to the parapet and a rubber band provided 
to allow them to be knocked down, but 
pulling them back to standing position. 

Another variation is to provide a string 
to pull the figures up, (lie string ex tending 
to the line from which the players shoot. 
One man-at-arms stands in each embra- 
sure and scores 25 when hit, while the 
knights arc stationed at the far edges of the 
parapet immediately behind one nf tEie 
battlements and, being harder to hit, count 
75. The castle should lie placed about 4 ft. 
above the floor. At a 12-ft range, the 
shooting will be as accurate ns if the men 
were of full size on a wail 40 ft. high 
and 40 to 50 yd, away. The embra- 
sures measure \yi in. across at the bottom 
and are separated 1*4 in. from each other 
at the top. The floor of the parapet is ar- 
ranged SO that the bowmen reach to the 
top of the embrasures. 
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How to Teh Color of Unlabeled 
Flower Bulbs 

Some times, after saving flower bulbs, 
they are mislabeled or the label is lost, 
causing considerable loss to the grower 
dr dealer. In varieties such as the ordinary 
garden crocus* where color is the hr -l req- 
uisite* the loss of labels can be rectified 
by a very simple method. Take a bulb 
1 hot show 5 a sprout, cut it open with a 
sharp knife nr razor blade, cutting through 
the shout. Inside of the shoot you will 
find miniature flowers of t!ic color that 
they will show when in blossom. A l 
though the colors will 1 >e of a I ip In shade 
they can nevertheless be identified. — j 
Herbert Ferris* Liberia* Mich. 


Kit Made from Paper Carton 

To make a serviceable carrying hag. cm 
off tlie top of a cardboard carton and part 
of the sides as indicated by the shaded 
portion oi' the right-hand detail, Split the 
edges down to the second dotted line, 
spore the board on both lines and bend 
tlic ends inward until tlic: container takes 
the shape shown at the left,. Slip a length 
of doubled wire over the top ends and cut 
a handhole through them. The handle 
portion can be Strengthened by gluing a 
strep of wood along each edge* on the out- 
side. A few coats of shellac or varnish 
on the outside will make the box last much 
'longer than it would if not protected. L, 
T. Stroever* Piedmont, Calif. 



Serviceable Cnri jrJr.p li-ip Jar fis *cni.f>. & r Tcalf. C.*ii 
Ut F'tr.'ic Emm a Cardboard Co nan 



U'civspjptrs Mate Cbrap and EJTgciIvc Masking Jor 
'..I : l \y iLrll fi| 'I \y- Pair. li.ll |T A HLLir.:ltille5 


Masking Auto Windows with Newspapers. 

When spray-painting a car, no better 
and cheaper masking for the windows 
can be found than newspaper. To apply 
it* lower the window slightly* insert one 
edge and them close the window to hold 
the paper in place. The three oilier edges 
are bekl with strips of tin, inserted be- 
tween the window channel and the metal 
frame. These strips also prevent the paint 
from getting on the window channel, and 
can be user! repeatedly, the coating of 
paint on t ft fill being removed occasionally 
when it gets too thick.- — F. J. McGinnis, 
G I cv eland, Oil iu. 


Bouquet of Christmas Lights 
As Centerpiece 

Crepe- paper flowers and a Christmas- 
tree lighting outfit earl be combined to 
form nu attractive electric bouquet as a 
centerpiece for the tnhle. The paper dow- 
ers arc placed a round the? socket of each 
Mglll, and the cord wrapped with green 
crepe paper to give the appearance of a 
stem ami leaves. A piece of wire can fie 
used tu make the sterns stiff. Bullss of a 
color corresponding to the flower in the 
center of which they are placed are 
screwed into the sockets, and the flowers 
bunched together and placed in a basket 
or vase. The bouquet often provides ah 
the fight needed for a dinner party, — 
?Eer[ing FJ. Fox, St. Louis, Mo. 
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Be 2 jd.ES Making an Atlractiv'4 OfIs*!**!" I J-nr V n-ur Des± 
YoUf Ptjht from l/psctcing 

Art Alligator Pipe Holder 

For pipes with curved stems a [solder 
marie to resemble a miniature alligator 
will not onlv make an attractive ornament 
hut will also prevent ashes and tobacco 
from being spilled on the table. Both the 
all ignitor burly and the base are cm from 
three-ply veneer, in. thick. The dimen- 
sions for the base arc given in Fig. 2, 
while Fig. l.lakl off in j^-in. Htjuares, out- 
lines the alligator. It may be necessary, 
however, to modify the curve of the track 
to make it fit the pipe stem. The stem 
and huwl supports are cut from sheet 
copper or brass to the shapes and -ize- 
given in Figs. 3 and 4. Hammer the bowl 
support to the proper shape, usings piece 
of soft wood having a suitable hollow. 
.Small br.uk arc used It) attach the copper 
parts to the wood, and the alligator is 
fastened to tire base with two woods crows 
driven from the underside. Plastic paint 
or gesso, which can be obtained at almost 
any paint or art store, is then applied to 
the alligator body. Try to make this 
coating as realistic as possible in its re- 
semblance to alligator hide. While t lie 
plastic paint is drying, the ash trav or 


match bolder, as you pre- 
fer. is made of small peb- 
bles cemented together 
with plastic paint. A 
very small pan is used for 
the tray. When finished, 
the base and the mor- 
tar 1 may be enameled or 
luctjucrcd, This should 
be allowed to dry before 
the all [gator is painted. 
A yellow or brown ls 
preferable, and the coat 
is allowed to dry until 
barely tacky, when stat- 
uary bronze is applied. 
When the paint has dried 
still more so that it will 
not come off when the 
bronze is rubbed with 
the fingers, some green 
bronze is applied and 
rubber! into the paitlt 
with a soft cam cl's- hair 
brush; Tile surplus is 
Thia Holder Keep* blown off ftnfl after 15 
minutes, a clean, soft 
cloth i : , used to rub down the high spots, 
leaving the green in rhe depressions only. 
The dull bronze will remain on the sides 
of the depressions white the high Spots 
will take a sheen. Afterward black lines, 
indicating legs, and the black spots fnr 
eyes can he carefully painted on. 


Battery Filler Used for Gluing 

For applying small quantifies oi glue, 
q battery filler, or common car syringe 
with a removable tip, bas. beet) found 
bandy. Pour some glue into jhc rubber 
bulb using a small funnel, then replace the 
tip. Squeezing the 
bulb bring j out the 
glue in any amount. 

A small n a i 1 o r ^ 

large tack can be 
u^ect as a stopper 
to plug the npen 
end of the tip to 
prevent the g 1 u e 
from drying out and 
closing the opening, 

— William A, 

Thomas, Chicago, V*. 

MAil uiEi} 
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LI ERE is a splendid model plane that 
^ ■*■ ha* performed well both as a biplane 
and as mono plane. Tile Oval fuselage eh 
grace fully streamlined, The construction 
at this fuselage lias been greatly simplified 
ill that the bulkhead frames are made Up 
of only four pieces of Vie-in. >ott balsa, 
notched to be set over the longerons. 
This const met if m saves much time and 
cement rover the older method of building 
up rectangular frames and cementing 
curved strips over them, 

First mute the rase, shown in Figs. 5 
and 16, using a disk of soft balsa, 2Va in. 
in diameter and I !4 in. thick, with the 
grain at right angle* to the axis. Before 
1 he front i-, Founded, locate the positions 
of the cork cylinders that are to be 
cemented oil later, As E litre nte nine cyl 
hitlers, they will be set 4(T apart a* shown 
ill Fig, 4, Drill a kin-in. hole in the edge 
of ehc disk at each location. These arc for 
dowels, that hold the cylinders on, Fig, 5, 
and the holes must not he effaced when 
finishing the nose. Drill n j4-in. hole 
through the center to receive the shaft 
hearing; hollow out 1 he inside and round 
off the front. 

Next build the side frames of 
the fuselage, using J,{n-it1. square 
lliedium-bnlsa longerons, 21 in, 
long, and 6 curved bn tk heads of 
Mu-in. Foil balsa. These frames 
are spaced as shown in the per- 
spective drawing Fig. 16, with the 
great e si. dimensions at bulkhead 
Nro. 3, where the longerons are 2 
in, apart across the top and hrol- 
tom, and 3 in. apart from the top 
to the bottom, The exact details 
of this bulkhead and its dimen- 
sions, are given in Fig, ft. Tint 
other huAkhnads, are cut to coni 

Jd^j\ 


form so 1 1 1 c curve ni the longerons, the 
upper pair being spaced 2 in. from the 
lower pair at lEie ilOsC and 1 til. where 
they join at the tail. All joints should be 
neatly cemented together. Cut notches in 
the nose, about J A in. long and of such 
I rep 111 (hat 1 lie cuds of thro lorogerOns i "■ I 
come flush. Cement in place, and i n s-er L a 
pair of diagonal braces of square 

medium balsa between bulkheads No. 3 
and 3. Install the lf> fairing Strips of Vifl 
by j^-in. soft balsa, evenly spaced, lour 
between each pair of longerons. A jg by 
: ;.;-lil. piece of hard balsa, with an alumi- 
mini or liras* lube running through the 
center,, is used for l he upright and the S- 
liook support at the tail. Fairing strips do 
not cover the extreme rear panels, as 
these arc left open iro get at the S Imok. 
A piece of soft balsa, tapered toward the 
front end, L cemented on top of this sec- 
tion!. 

The cockpit is located between bulk- 
head? No, 3 and 4, and a cowling is made 
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of thin '-.Vit'i't IlfllsfL. 

No. 24 piano wire is 
u s cd i n t Sandin g 
gear, attacked i 
die manner iMus- 
1 rated . ft n il ca rry i rtg 
2\i -it), wheels made 
o ( w o o d curt a i n 
ring*; hit L L t h_- _ bsKt u n -m 0 id disks, find 
JlMhj oi J-i-ilL brass tubing, outside diam- 
eter, an shown in Fi.tr- 14. A soft-bals*. 
trapdoor mi tier the fuselage, between L ]'i u 
iiu?e and In Ik Email No. L completes tlm 
fuselage. 

In Ijei titling the wing?, you will notice 
that Hit: top ool: his a slight dihedral, Fig. 
9. ami a sweep hack, Fig. J and 7, making 
it very effective in appearance, besides, of 
Course, mcrea-mg its l- fh c ten cy . The low- 
er wing, Fig. 52. is flat and >traighl, In 
both wings, however, i lie tension ot the 
doped Covering v, ill rfraw the tips tip. but 
will net aeriou-dy affect pur form a sice. 
Forward spars are made of hy Vj-itt., 
the rear ones 0 t % by die leading 

edge of V* by hard lmlsa, rounded 

in front, and tin.- trailing edge- of by 
VS -its. spruce, capered toward the hack. 
See Fig>. I atid 12. The tapering can he 


done wilh a small, 
sharp plane set for 
:l very thill cut, fin. 
i sli \ n g w i t b fi n e 
sandpaper .stretched 
over a flat block. 
The rib outlines arc 
given ill die details 
above Fig. 1, amt show ike locations of the 
cut ming and trailing edges, and spars. 
Use only a good grade of Mc-in soft 
sheet lml^a for LEle ribs, cutting then! with 
a razor blade, The two central tills on 
the lower wing, however, ere made of 
in. balsa ami braced to adjoining riba with 
I WO l|-iil. pieces. To make the- sweep - 
back uti the upper wing, bend die frame 
pieces to (lie required position, cement 
Spars* ribs and edges LOgetliC-r, el rid hold 
Eu place w!lh pins on a llat board until 
tin? cement hardens, The dihedral on the 
upper wing should be about 2 * so that the 
lius w i 91 be about ?-l in- higher than the 
center, as shows) in Fig. 9. By setting 
I ho wing frame on two boards ioirsed to 
form a 1 1 angle and holding them dawn 
witli small weights is did the cement has 
■wt, rhev will retain (his angle until the 
paper is put on, and tlien the dope wjlE 
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With Certain VUrktlea* in bedj?ti r the Ship Has Eccr. 
Mwlricd iiJter ft Vtu^ht '’Coiiair” 


draw them up another degree. Curved 
wing lips. Fig, 1 and 13. can he made 
either of Vw-in. bamboo or dowel stock, 
moistened and bout to shape over a candle 
flame or electric lamp. Upper- wing sop- 
ports, which raise the wing above the 
fuselage about 1 '/i in. at the lending edge 
and 1 in, at Hie trailing edge, arc made 
ox No. 18 or 2d piano wire, bent to the 
proper shape and covered with stream- 
lined strips, as sliewn in Fig. 14. Eyelets 
or loops for the wing struts are made of 
No. 12 wire and are located ns indicated 
iii Figs. 3 and 12, 

The rudder ls formed of Vim-in, dowel 
stock and pieces of balsa. Fig, ] I. The 
rudder turns on a wire axle inserted ill a 
metal tube at the tail end of the fuselage. 
Atli list mein to port or starboard is made 
by means of a .short wire at the leading 
edge, set in one of a number of small 
holes in an aluminum plate cemented to 
tEie top of the fuselage. Dowels, Us: in. 
in diameter, are used for the edges and 
spars in the stabilizer. Fig. 15. and sheet 
balsa forms the Curved tips. The Stabilizer 
is held Lo the fuselage with rubber bauds, 
as are Lhe wings, No d intensions arc given 
for the length of tEm wing struts, as these 
must be fitted. They are made in the 
shape of a reverse letter "N, 1 " Fig, 33, the 
parts bring hound together with tinned 
wire and soldered, while the streamlined 
balsa strips are cemented on. Wing skids 
of semicircular shape arc attached to the 
underside of the lower- whig tips, and are 
made of No. 12 piano wire, indicated in 


Fig. 14. As this ship is powered with 12 
or E4 strands of : Hii-in. flat rubber band, an 
11-in, propeller can he used- It h the 
toothpick type, made of hard ha Isa and has 
a moderate phcEi. The detail. Fig, H>, 
gives the pattern for the blades, 

T!i ere is considerable work on the Cork- 
cyliznler molar, but il adds greatly to the 
appearance pi this little craft. The cyl- 
inders arc made of bottle corks, with the 
grooves between the cooling fins cut with 
a thin hacksaw blade and smoothed with 
a piece of fine sandpaper folded over ihc 
saw blade. For doing this on a 3a t Sic, 
or with a banddrill used as a lathe, rut the 
head off a small wood screw, clamp it in 
a chuck and screw the cork on. Tlae 
rocker-anti housings arc made of so it 
balsa, push rods of small dowel or reed, 
and the intake pipes of reed. The cylin- 
ders, however, should mitt he put on until 
after the fuselage Isas been covered. Fare 
must be taken in thi> part of the job. Use 
a good gr;sde oT rice paper, applying the 
glue lightly with the fingertip to the 
longerons, but not to the fairing Strips. 
Separate strips of paper are required far 
the ddes top and bottom. Put cm the 
side strips first, then the top arid bottom 
strips. The wings should lie covered on 
the bottom first, with glue applied only on 
the central ribs, the entering and trailing 
edges and the wing tips. Do not glue to 
the intermediate ribs. The same pro- 
cedure applies to the rudder and stabiliz- 
er, After the glue has dried, pul on two 
or more coats of dope, with time between 
for each lo dry. Aluminum paint makes 
an effcelive finish far the entire ship, with 
the exception of the WLttg struts, tires, 
and cylinders, which should he black. A 
sin all pilot's head, carved from sofL balsa, 
with Endm cl and goggles painted nn, adds 
a realistic touch. 

As all model build era know, a biplane 
is not as easy to fly as a mono plane, owing 
to the more intricate adjustment of two 
wings. Properly set, however, this model 
has been found fa lie an exceptional per- 
former iti both ways. The wings should 
have an angle of incidence of about P, 
Fig. 14, but as no two models built from 
the same plans are exactly alike, experi- 
ment may prove a slightly different setting 
more efficient, fitmcrally, the plane will 
fly best with the leading edge of the Upper 
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wing legated directly over bulkhead No, 1, 
fine! tbg leading edge of the lower wing 
as far forward as the lauding SLrutS will 
permit. Adjustment of the trailing edge 
of tilie stabilizer is also a factor in proper 
flight. This can be raised by slipping a 
small piece of wood between it and the end 
of tlie fuselage. Try gliding it before tak- 
ing off under power, \l lir-.t, cto not ’•rind 
llte bands more than 75 turns, bur after 
the rubbers have been worked in, about 
125 turns are a safe limit. To fly as a 
mono plane, simply remove die bottom 
wing and adjust the upper wing la the 
proper location, which should he de- 
ter mined by lest gliding. 


Glue Stiffens Limp Rugs 

Small rugs that have become limp, have 
a tendency to he kicked tip on every pos- 
sible occasion, keeping the floor in an un- 
tidy state and offering a menacing ob- 
stacle to trip over. To resize such a rug 
and give tL the necessary stiffness, dissolve 
! Ih, of granulated glue in [ gal. of bailing 
water, tack the nig to the floor, face down, 
and apply the glue to (lie hack with a 
whitewash brush. Leave in this position 
undisturbed until thoroughly dry, 


Football Line-Up in Photo Cut-Outs 

Photo cut -owls afford the school nr in- 
dividual fan an inexpensive method of 
maintaining a miniature hall of fame far 
the yearly crop of football heroes. Indi- 
vidual pictures of the players in uniform 
are pasted on cardboard and then Cut Out 
and mounted on wooden bases. The cut- 


How to Print cm PhdtnS 


Printing your name on photos when 
developing them is easy to da. Have a 
show-card writer paint the name in black 



JOHN DOE- 

* Ch-AAll, II 

CsH ■ CAQjO ILL. 


Tbh Mc-gflvive !*, IF*cd to Print V*ilr Name aud 
Address Fhoingn Bplix 


on a white cant. Make a photo graphic 
reduction, which can be 1 ransferred In the 
photo with the aid of a flashlight having a 
Hat lens about 2 in. in diameter. After 
the print has been ev posed in the usual 
manner, place the flashlight with the name- 
plate negative in contact with the print. 
Hold the pi aie tightly over the lens so 
that no light will leak through around 
ihe edges, and expose the prim to a short 
flash with the light. After developing in 
the usual rtiallner, the name will appear 
in black letters on the finished print. 


Electric Iron Bends Bamboo for Model 
Airplane Parts 



outs it re arranged in a group in which the 
picture of each player is inserted in Ins 
playing position, affording a realistic set. 
The same idea applies also to other spurts. 


Phcrtcs of FsotbaEI or Baskechnlt Playeri Glued or, garribonre! 
CJtftUtt. anil Mounted an Bmvll Slacks 


Heat an electric iron and set it up on 
end, I'ake the bamboo, after it has been 
cut tn die, anti bend it ns near as possible 
to the desired sliape. While it i& being 
held ill tikis position, phi re that 
part of it where the bend is 
sharpest, against the hot sur- 
face of the iron. !iv heal '.'.iil 
soften the bamboo so that it can 
easily lie If llio piece is to 

have more than one curve, or if 
Che curve is very large, heat it in 
several places, Hold it against the 
iron until it gives, then remove 
and hold it in shape until etiol. 
Blowing on it. u ill hasten cooling, 
-Tolin Louis Cato, St. Louis, Mo. 
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Ironing Son'll, Wltifh Sllil-cs under KLtclicn Til.:- It. Jj 
Ideal for Use in Small rWdrUiWrts 


Ironing Board Slides under Tabic 

An ironing board ill at slides under the 
kitchen table will he appreciated by many 
women vvtio live in small apartments ami 
have only a few small art teles to iron. A 
slot in cut in the end of the table frame 
for tlie board, and a notch for the single 
leg, winch is hinged to the end of the 
board. With the leg folded up against 
the board and held there with a small 
hook at the end, both can be slid back 
under the labile top. A cleat, screwed onto 
tli? under side of the board at its inner 
end„ will serve as a stop to prevent the 
hoard from being pulled out too far,— 
Mrs. C- Ilarmon, South Bend, I ml. 


Waterproofing Protects Canvas 
against Mildew 

Unless canvas is waterproofed, it will 
deteriorate rapidly from mildew. The best 
grade oE untreated cotton duck will last 
only from one to four years, but ii prop- 
erly waterproofed, it will lie Serviceable 
for eight to ten years, Painting while cot- 
ton duck with linseed or cottonseed oil is 
objectionable as this treatment reduces 
its strength and makes it inflammable and 
subject to spontaneous combustion. Can- 
vas dyed with mineral dyes to a khaki 
color is strong, serviceable and water- 
proof. However, this kind of canvas is 
expensive and hard to obtain, A cheap 
but effective method of Waterproofing can- 
vas is as follows: Purchase 6 1b. of medi- 
um-hard petroleum asphalt, 2}4 lb- of 


neutral or extracted wool grease and 1J4 
lb. of technical lead oleate. Place these 
materials in a can and melt slowly and 
carefully at as low a temperature as pos- 
sible, stirring the mixture constantly. 
Also get 3 cal, of gasoline and 2 gal of 
kerosene and mix them together. After 
the chemicals have melted entirely, re- 
move them a safe distance from the fire 
and pour the liquid slowly into the gaso- 
line-kerosene mixture, stirring constantly. 
If the ingredients settle to the bottom, 
heat the mixture in a can of hot water 
just before applying it to the canvas. In 
treating large tents or covers, a spray 
pump that will develop a pressure of at 
leant SO lb. can fie used. Some loss of 
material results where the spray pump is 
used, but much time and labor are saved. 
Ten pounds of flie chemicals and 5 gal. of 
gasoline and kerosene are sufficient to 
treat 40 sq. yd. of canvas. 


Cardboard Binding for Magazines 

To keep a number of magazines to- 
gether so that they will nut be lost or 
mislaid, a cardboard binding will be found 
convenient, Cut two pieces of heavy 
cardboard just it trifle larger than the 
magazines. Make two slits near ouch side 
as indicated, pull a length of ^-in, tape 
through the slits and fie the ends of the 
tape together. Thus the magazines arc 
always ready for reference.- — H. B^sshard, 
Con vet, Switzerland, 
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A FOLDING CART TO CARRY THE CLOTHES BASKET 



This collapsible can plates yOur clothes 
basket a< the most convenient Ei i? i.sr h T anil 
is pushed along while hanging or taking 
in tlic clothes. Figs. 1 and 2 show the 
cart assembled,. and the other details 
show the two handle piece* and frame- 
work. Cut two IciigLh-; of 1 by 3-in. pine, 
l ft. U-^ i n ' long, and round the ends. 
Drill a ^4 -in. hole through one end, for 
bolts, and a 1-in. hole, Vi in. deep, in the 
1 it her, for the handle. The dirk slots, arc 
■^ic in. wide and are made at the points 
indicated- Smooth the pieces, with No, 1 
sand paper, rounding the sharp edges 
slightly. Fig, 3 shows one of the eight 
parts of the main frame. Cut a pattern 
from 1 by 2-in. stock, 14 in. long, marking 
the length oi the others from it. Also 
lay out the first piece for dadoes, •‘4 in. 
wide and }A in, deep, located 3 in. From 
each end. Cut the sides with a. saw, keep- 
ing; the blade in the waste wood while 
splitting the line?, and chisel to depth. 


When these parts arc finished, cut Mocks, 
:?-4 hy I b\ 3 in. in dimensions, drilling 
holes through the edges 1 in. from each 
end, and countersinking to take 2- in. Mo. 

10 flat-head wood screws. Clue and screw 
the blocks at one curl of each main frame 
member. Be ^ure to arrange the blocks 
to make four pairs of the frame pieces. 
On two of these, ihe ends of the blocks 
are rounded to clear the Crosspieces when 
folding. Eight crosspieces., as shown in 
Fig. 4, are required. Four 01 these are 

11 in, long, and the other four in. 
Clue and nail the ends of these into the 
dadoes of the main frame pieces. The two 
vertical frames take the 11 -in. crosspieces, 
while the horizontal frames take the short- 
er ones. Square the frames, tacking -trips 
diagonally across to hold them rigid until 
the glue has dried. Two folding legs, 
shown in Fig. 3, rare hinged to the lower 
ends of the front frame, and two wheel 
legs are made a? shown in Fig. 6, Two- 
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Easy to Posh Aloiiff While [ [■■, i: y H* Cloches, Th.is 
Folding Cart Wall Prnfc a Great Convenient:*: 


inch blocks, mie 44 in. and tbe nthcr '/l in. 
thick, are strftvtd Qm at Otic end. ainl tEie 
dado is continued through them. Screw 
the wheel legs co die back frame, lapping 
the edges 4 in. When the frames- are tire, 
remove the braces, and assemble the fart. 
Join the frame* with J4 by 254-in. machine 
bolls passed through from the outside, 
having the heads sunk in tit recesses and 
the pieces separated with w a-. Iters, To 
hold the folding legs straight when open, 
provide a hook ami screweye. Mount 
the cart on 7- in. ruhher- tired wheels, 
using ; >£ E>y 4-in. holts as axles, and plac- 
ing w ushers between the w 1 1 eels and t It e 
wood and under the nuts. Cramp the holts 
in the dadoes with five- penny finishing 
nails driven obliquely. IF desired, a yfi-its. 
rod may E>e used as a single axle for both 
v, heels, To hold the clothes basket in 
place, nail two •'• j Ijv >:f hv 4-in. blocks to 
the sides, of the upper frame. Wctls the 
cart open, drill holes through the edge-: 
of the handle pieces, just above the 
lit rough bolls, to receive spikes that pre- 
vent the holts from sliding up the slots 
and allowing ttie curt to collap.se. Drive 
screweyes into the upper edges of the 
handle pieces, .and tic the nails to these 
with strings. To fold the cart, ualliook the 
legs, push thorn hack and then withdraw 
tEic sEnt naiErfj allowing the assembly' to 


collapse. If tbe inner washers of the 
wheel bolts strike, drive them into the 
frame parts with a hammer. Drill holes 
through the upper ends of ihe handle 
piece slots, to receive mails which lock the 
cart in tbe folded position. A coat of lin- 
seed oil will protect tile wood, hut if a 
pairs t finis b is desired, remove the bolts 
and paint, ihe parts separably, allowing 
them to dry before reassembling. 


Truing Up an Oilstone 

Oilstones are easily and quickly trued 
up without running the risk of spoiling 
them, as is often tbe case when they arc 
held against art emery wheel, bv grinding 
them on a ptatied cast-iron surface cov- 
ered with a mixture of emery and water. 
Rubbing tbe stone hack and forth across 
tlli? surface will -soon produce a smooth, 
true face, 


Rack for Draining Bottles 

Those who make beverages at home 
often find the draining of freshly washed 
bottles a tedious task, Bv building a rack 
as shown in tlic photo, a number of hol- 
lies can he drained at the same time with- 
out making a mess in the kitchen or base- 
ment, The drain board slopes toward one 
end so that tbe water will rtlll into a pair. 
As soon as the last hotti-e in placed on the 
rack the first is ready to be removed, mak- 
ing the work continuous. 



Hack liolHs Wifhd Bonks for Draining and Waser 
Runs Og intu Fait 
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Wax Fastens Lamp Socket 

When convert Eng a candlestick into an 
electric lamp, difficulty is often encoun- 
tered in fastening the socket to the base. 
Drill a hole for the wires in the center of 
the candlestick. After the wires have been 
connected to the tamp socket, pour a 
quantity of hot sealing wax, battery tar, 
or a mixture of the two, into the candle 
hole and quickly press the socket in place, 
holding it there until the wax cuuls. 


Feathers Transferred to New Pillows 

To transfer feathers trom one pillow to 
another, ftCvv the new pillow shut with the 
exception of a small opening at one cor- 
ner. Rip a similar opening in one corner 
of the old pillow and sew the crimes of the 
openings together so that the feathers cats 
be shaken from one pillow into the other. 
After this lias been dune rip tEle pillows 
apart and stw up tile Opening. 


Tire Pump Used to Supply Pressure 
for Kerosene Co-ntainer 

After ttie pump on an old pressu re- 
type kerosene can was found broken be- 
yond repair, a valve stem was soldered in a 
hole punched through the top to permit 
the use oi a tire pump, which was found 
entirely satisfactory for the purpose, If 
desired, any ordinary can having a screw 
cap oil the cover can be -quickly converted 
into a pressure 
tank by sol- 
d e r i n g in a 
valve stem and 
also a Length 
of copper or 
brass tubing, 
bent over at 
the top end 
while the low- 
er end is ex- 
tended nearly 
to the bottom 
of the can, as 
shown in the 
drawing. T h c 
screw cap is 
fitted with cork 
or rubber gas- 
kets to make it 
air-tight 




Funnit. SiiMcrcrl to Tngi q£ Var- 
nish Can Thai Is in Constant 
Use. Keeps OVI Oust 


Keeping Dust Out of Varnish Can 


When a small can of v-aminEi is open for 
constant use, a considerable amount of 
dust gets in. To avoid Lins, cut or drill a 
hole through the ltd and solder part of a 
tin Funnel over the hole as shown in the 
drawing. Also solder a jar top with waxed 
paper on the inside to the ring on the 
edge of the funnel, which serves as a. 
lunge. The varnish is then always acces- 
sible without tlie trouble of prying off the 
lid and replacing it 


Celluloid Cement Has Many Use* 

Tclluloid dissolved in acetone can be 
used as an adhesive, as a preservative 
varnish, or for purposes of strengthening 
porous materials by impregnation. Cellu- 
loid scraps are cut into fragments and 
put into a Eiottle until it is about one- 
fourth full, after which enough acetone is 
added to fill the container about tliree- 
faurths. Shaking the botile will help dis- 
solve the mixture until it assumes the 
consistency of a sirup, which may be 
thickened by exposure to the air to form 
a cement, or thinned by adding more 
acetone and shaking. The soEution should 
he as free front water as possible, as the 
varnish send-i to whiten on drying Ef it 
contains water. When dry, ibis cement 
has great strength, is air-right and water- 
proof, yet flexible. It is attacked by few 
chemicals and can he colored by adding 
a dye, Tt is valuable in repairing glass, 
amber, pottery, porcelain, ivory, enamel 
and like substances. As a varnish, it is 
useful to cover metallic surfaces to pre- 
vent oxidation, and may be applied by 
brushing, dipping or spraying. For fine 
fabrics, tlic varnish is diluted wl t^f acet 0 tie 
and applied with a it atomizer. 
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GREAT SPORT WITH THIS ROLLER-SKATE COASTER 







/ 
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LighiwfiglH Csnutftible CoRBf*r for SkfllM Can Be 
Used. Both Summer Arid V/irer 

ITcrc is a coaster you cart use S tl l yOttr 
roller skates. It 5s so light (hat you can 
easily carry l| in one hand and either nit 
tiuwn to coast after getting up speed or 
use it on [tills. When winter comes, simply 
take off the wheels and substitute a single 
runner underneath and use it on ice or 
for coasting. A crosspiece near the front 
makes ri-rling com fnrtable, as it rests on 
the knees. In this maimer a three-point 
support is provided, your skates forming 
two in front, and the pair of wheels be- 
hind, the third. To make it, pet a piece of 
hardwood $2 to 40 in. long, depending on 
the size of coaster desired, and taper the 
hoard from -}$ by 1 % in, at one end to 
H ty -A kt, fit the other. From },4 or 
’J^-in. hardwood, cut two wheels 4 in. in 
diameter. Either turn them out on a 
lathe or cut them with a jig or coping 
saw. Fasten them trs the wide end of the 
stick with 2)4- in. wood screws, using a 
washer on both skies to reduce friction. 
Al«o grease tile screws. Taper the wheels 
to iu- 5° width at the edge, for smoother 
running. Cut out a triangular seat as 


shown, from i^-in, stock, making it about 
the size of a bicycle scat. Cut off the rear 
corner.-, and round the Lop edges. Then 
saw off the front point at an angle, and 
cut a support block to fit between the seat 
and the stick, which will hold the seat in a 
horizontal position when in use. A little 
experimenting will give you the most con- 
venient angles to use. Alter attaching the 
seat temporarily put your skates on and 
sit on the coaster, ho Ming up the handle, 
and determine the best location, for the 
scat and knee hrace. after which they are 
permanently nailed or screwed on. The 
knee brace should be about % hv 1J4 by 
11 in., and the edges rounded off for com- 
fort. To obtain a strong joint, glue the 
contacting surfaces of the seat and knee 
brace before nailing. To change the 
coaster for winter use with ice skates,, re- 
move the screws holding the wheels and 
provide a single runner of the size shown 
in the detail. Glue and fasten with screws 
to the underside of the stick as shown. 
Go over the whole job with n double coat 
of red. yellow or white paint, A strip of 
light strap iron or heavy galvanized sheet 
iron will make the edge of the runner more 
durable. Nails or screws used on the 
underside of the runner should, ol course, 
be countersunk ant] filed flush. 
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Oil-and- Charcoal Mixture Preserves 
Fence Posts 

A [must a tty kind of wOnd used for fence 
posts, can he inn de to last if coated with 
a solution consisting of boiler! linseed oil 
in which pulverized charcoal lias been 
stirred to the consistency of paint. TEils 
mixture is cheap, easy to prepare and is 
applied with an ordinary paintbrush. A 
number ui poplar pasts left in the ground 
for seven years were found to be as sound 
and free from defects as they were when 
new. The paint should, u-f course, be al- 
lowed to dry hefore putting the posts in 
tlte ground. — 'Chas. Illingworth, Vancouv- 
er, U. C., CTan, 


Turning a Set of Chessmen 

Turning a set of chessmen is an in- 
teresting job ior any amateur woodwork- 
er. The white men arc made of hitch or 
maple and the others of mahogany or 
walnut. All the pieces are mounted on a 
screw chuck, Be sure to use sharp tools 
and very little sandpaper. Dimensions are 
given in the drawing, hut these can be 
varied somewhat to suit your taste. The 
knights with Carved heads may seem hard 
to make, but with a little care and pa- 
lienee the job can be done by anyone. 
Finish wtili a small file and sandpaper, 
After turning the pieces, sand them care- 
fully and then give them three coats of 
shellac, polishing each coat with powdered 
pumicestonc and oil. 



Her* Air* All She HrcEnary DimcnHcru for TuTnLnjj 
in Aiuuiivt Srt of Cheasmun 



Tlirs Euik-lr, WundljM Tor the Farm Kitchen Can 
Be Filled Erom the Outside- 


Kitchen Woodbox Filled Outdoors 

Jt will be found convenient to ImiEil a 
wood box for the farm kitchen that can 
he filled from the outside, as shown in 
[be drawing. An opening through the 
wall allows access to the box from the 
inside, and it will be found best to pro- 
vide a hinged door for the opening to 
keep out the cold. 

Hookless Fastener Ctoses Hole 
in, Auto Curtain 

When driving a ear with side curtains, 
an opening through the curtain Orl the 
driver's side is convenient for signaling 
a motorist he hind. Instead of using a 
flap to cover the opening, provide a book- 
less fastener. When the opening is not 
needed constantly, it can be closed tight 
to keep out the cold air, 

Water Used to Lower Tank into Pit 

After digging a hole for a targe gaso- 
line-storage tank, a western man found 
the container too large for litm to lower 
alone. He had no help, hut finally solved 
the problem by filling the hole with water, 
trolling the tank in and then pumping out 
the water. The tank settled safely and 
easily to the bottom. 


(I To tighten loose doorknobs, wrap two 
or three turns of J^-iti. adhesive tape 
around the shank at the setscrew. 
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AUTO GLASS USED TO MAKE A LARGE AQUARIUM 



With four pieces of plate flings, a length 
of angle iron, a few Iron rivets and some 
homemade cement, you can build a large 
goldfish aquarium holding over 20 gal. of 
water for less than $5, The glass -can be 
obtained frOTtt an an ton I oh i In junk yard. 
Rear windows of dosed car* are used, 
as their size is most suitable for the pur- 
pose, each piece being approximately 
29^s by 13^3 in. in dimensions. For the 
framework, a length of 1 by 1 by 
angle iron in needed. Dimensions for the 
glass and iron can he varied to suit the 
size of the aquarium desired. The frame 
should E)e slightly larger than the glass, 
so that Use cement will seal the edges 
completely, Where the ends of the iron 
are joined, as shown in Fig, 3, they arc 
cut at a dS 1 angle by using a miter box 
a.s shown in Fig. 1. Iron rivets, cut fairly 
short and with heads on the outside, arc 
used to assemble the frame, as shown in 
Fig. 2, although welding is better. Holes 
for rivets arc drilled while the pieces are 
heir! together in a vise in order to assure 
accuracy. The cement used consists of 
plaster of pans, 6 oi,\. fine, washed sand. 


fi o z. ~ powdered rosin, 2 
oz. ; enough linseed oil to 
form a stiff paste, and a 
small quantity of drier, the 
last two ingredients being 
at a paint or 
hardware Store, and the 
others at a drug store. The 
cement is applied gener- 
ously, so that it completely 
fills up the space between 
the frame and the glass. 
Two hatches of cement 
made in the proportions 
given may he required. 
Allow several days for set- 
ting, For patching small 
holes, another cement is 
in ade of 1 1 th arge m o i stened 
with glycerine to form a 
paste, which will dry as 
hard as stone. This ce- 
ment is excel ten i for mak- 
ing water-tight joints, but 
it is too costly fur use on 
the entire aquarium, Sup- 
port the glass with braces 
and clamps until the cement dries. When 
finished, sandpaper the frame, and paint 
or lacquer it in the color desired. The 
weight of a water-filled tank makes it 
necessary to provide a sturdy support. 
Fish authorities recommend 20 <s«j, in. of 
surface area in a tank for each linear inch 
of fish, which one should take into con- 
sideration when stocking the tank. Such 
a large aquarium should also be provided 
with adequate plant growth to supply 
oxygen to the water and a number of 
snails or other scavengers to keep the 
water clean. Place a 2 or 3-in, layer of 
sand un lire bottom to provide rooting 
for the plants. 


Swiss Method of Producing 
Gun-Metal Finish 

Gun- metal finish on metal can be pro- 
duced with a solution consisting of 4& oz. 
water. 7 oz, chloride of iron, >4 OS- hydro- 
chloric acid, and a % oz. copper sulphate. 
These are mixed in the order given and 
kept in dark bottks until ready for use. 
The parts to be treated arc first polished 
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with fine emery dust and oil, and then 
wiped tli o roughly clean of the oil, An 
even coating of the solution is applied 
with an old sponge. The metal will first 
turn to a light copper color. J^et it dry 
for half an hour, or more ii necessary, 
until a greenish color appears. Then place 
the article in the oven, healed to a temper- 
ature of about 212 * F,. and leave it there 
about 15 minutes until tEie color turns to a 
dark brown. Tills is the oxide of iron. 
Now give the article a thorough steaming 
over the spout of a water kettle, and then 
immerse it in boiling water, leaving it 
there lor about halt au hour until the 
color turns black. Dry the article, rub it 
with good flannel, and ii a rustprooi fin- 
ish is desired, apply a thin coat of boiler! 
linseed oil, and dry in an oven. This is 
the process used by the Swiss Oil wa tc El- 
ea ses. It is safe, requires no special took 
and can be done at home, Use only as 
much of the solution as needed and do not 
pour the surplus or used liquid hack into 
the bottle. 


Homemade Rubber Stamps 



Most users 
of rubber- 

type printing 
Sets have 
many surplus 
Tetters, but no 
extra holders, 
tjnod .stamps 
carl he made 


by binding each line of type with a nar- 
row strip of adhesive tape, and then hold- 
ing the lines together in the same way. 
After you have assembled tEie letters 
completely, taking care to get the type 
level, place the letters, face down, On a 
flat surface and press a sm;sl] wooden 
block, with melted sealing wax on one 
side, against the hack of the typo. 


Glue Helps to Extract Stivers 

Small splinters that are diflieult to re- 
move from the llesli with a needle, can 
sometimes be extracted by applying lit|iiitE 
glue, celluloid cement or collodion. Let 
the glue dry thoroughly', then peel it off 
with a single motion. Usually, tEie splinter 
will be dragged atong with at. 


Secret Lock in Ignition Circuit 

Anyone can readily install this secret 
lock in the ignition circuit of his car. 
Drill a hole 
through t b e 
floorboard to 
receive a flat- 
head machine 
screw. Coun- 
tersink the 
hole so that 
the top of the 
screw comes 
flush. On the underside of the floorboard 
screw two angles made of spring brass, 
which will gri[j tEie nut on tEae end of tile 
screw securely when the screw is polled 
up. The end of the screw is pccncd over 
to prevent the nut from coming off, or 
two nuts can be used, being driven to- 
gether to lock each other. One lead of the 
How- tension side ot the ignition circuit is 
cut, and leads from the two ends con- 
nected to the Euass angles, as shown, 
When the car is left, the screw is pushed 
down flusEa with the floor where its serv- 
ice as a switch will never he suspected. 
When, tile ignition current is needed, the 
screw is pulled up so iliac the nuts are 
wedged between the Esrass angles, 


Starting the Flower Box Early 

In order to get an early start with tllfi 
flower hox f first put a layer of manure in 
the bottom and then fill up with black 
dirt. Nail a couple or cleats on the in- 
side of the box to hold a pang of glass, 
which ii cut to flt f and then plant your 
seeds. Tht? ar- 
rangement pro- 
vides a miniature 

hotbed and makes 
Et possible to plant 
the seeds several 
weeks all e ad of 
the usual time so 
that the seedlings 
will be quite large 
when war m 
weather arrives. If you 
bare been in the hah it of 
buying ptants instead of 
seeds, to have a box blooming 
early, try this and time the saving. 
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A NV home where the timing room is 
connected with the 1 i vi n fi: room by 
.1 narrow hinged door, can be modernized, 
beautified and made apparently larger by 
simply removing the door and substituting 
a large arched doorway. Tims, for in- 
stance,, tfie doorway shown in Fig. 2 orig- 
inally was merely a single door. 

Before tearing down the old door, the 
arch roust be carefully planned, and it ls 
advisable to mark it olT on the wall. The 
top line will he nr the same height as lire 
old one but the side? of the archway mav 
be extended ns- far as desired. The first 
step c& the removal of the old door and 
framework. As thin c.nr sometimes, be 
resold, try to trike it down without dam- 
aging the wood. Next, the plaster and 
lath is cut dot along [he lines laid out on 
the wall, using a keyhole saw for the 
curved portions and a crosscut saw for 
the straight lines, This part of the work 
is simply a matter of "'saw, man, saw," and 
one must keep at it until t he entire cut-out 
is made. On not attempt ten Cut through 
both sides of the wall at once, as this tends 
to loosen the plaster on tlic w r all oppo- 
site the si fie you are working from, and 


Mini. < Lo d :OnsLder- 

ubl < rep i;i u‘t mg. ( ' uvluUy done, 
the plaster mid hidi ea-i he cut 
Ois-ily ind W i th o Li | much plaster 
breaking off. Bore a hole with 
an uger iur running the cue with 
a keyhole saw. Ii lie baseboard 
has not been removed entirely, 
■me- m u i mi ember, when saw- 
ing. that the corners nutsl project 
tididenliy to take care F a miter 
joint, and die baseboard should, 
■ herein re, mu be -awed off in line 
wilh the p Faster cm. It ii better 
;*i r lmi i ■ ■ i ! : n baseboard and re- 
place ii liiter, 

1‘lie double studs to which the 
olej door frame iv;m attached can 
if Used again in the new by 
me Lely changing their position. 
Reset them inside of the wall and lliis.1i 
with the edge of the cut-out. The top 
crosspiece or header will, of C nurse, be too 
short for the new doorway and must he 
replaced with a longer one. The cut ends 
of the lath arc then nailed to the frame. 
"I" Fie next Ftem on the material list con- 
sists of four arched pieces of 1-in. lumber, 
cut more or less to the shape shown itl 
Fig. 3, If you wish a completely rounded 
arch, these piece? must he cut to carry 
out the required curve, but if you merely 
desire to round the corners, von carl use 
the dimensions given in the detail. Door- 
ways with hltte or no arch, as in Fig. 2 , 
can be made to look r|iiite attractive, The 
Curved pieces are nailed to tfie framework 
and lath is then tacked on across them, 
allowing enough space between adjacent 
pieces to permit tFie plaster to anchor 
properly. The lathing is carried entirely 
around the doorway, and metal heading 
is then nailed over the corners as shown 
in Fig. 6. This material comes in fl-ft, 
lengths, and can he purchased from any 
dealer in building supplies. For an arch- 
way about 7 ft. high by 5 ft. wide you will 
need six. lengths. In order to allow 
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the meial strip- to go around line curve nicely, 
it must be cut on either side of every nail halt 
as shown in Fig. and el] I joining ends of the 
beading should be held together with a finish- 
ing nail, as in Fig. 5, It is obvious that no great 
skill is needed in. jut t ting oil this beading, blit the 
task require* care so tlml the curve mid general 
form of the arch will lac Ifue and free from humps 
or hollows. Applying llie plaster is no trick, even if 
yon have never handled a trowel in your life. By 
using woo d ■ p 1 1 1 D-p 1 a stern al w o ^ L any man can man- 
age ibis hit of “mud slinging" and make el good job, 
< Sec Fig. 7.) Full instructions for mixing iJie planter 
should be obtained from the dealer, anti depends 
OtL the kind you get. Remitting rvncl fitting thg old 
baseboard to the new archway completes the job. 
The edges are mitered to fu accurately. In (he 
ca.-e of many old houses, the flooring extends com- 
pletely through the house from room to room, and 
need* mi attention other than scraping, sandpaper- 
ing and finishing with filler and varnish stain to 
hlend witb the rest of the flooring, Kew paper or 
other wall finish, which is to go on immediately 
after the pla*Ler is set, should he ihc same in both 
rooms as it covers the arch also. 

Stairways can often be improved by using arched 


Artli** UmiiiujI A'ir*Ctfon 
WjI I M r.i.k.'r.ij-; m Old tk-i:n: 
□ Tid Greatly Incrraro iti V lI L ie 
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Solution Keeps Photo Prints Flat 


"In hortening of tlic wir^, screw the 
| - ' 1 1 1 1 1 li n j down the same distance that the 
i v as drawn up. Pendulum clocks til at 
lm :■ stopped alter many years of service 
hnn often been put into goa d order by 
tlii:- implc method. — C. R. McClelland, 

M 01 L££.&£n, Pa. 


doorways, A window nt 
1 be tn-wrr landing helps 
considerably In lighten 
I li v adjacent r o o m . 

Si mil aril y, the interior 
□ f a room can he ini- 
proved by b it i 1 d i n g 
arched recesses in the 
wall, as, for instance, over a fireplace, 
which provides an attractive mantelpiece, 
Pip. I, Outside doors, especially the front 
iloor, can be modernised hv working along 
the same general lines, although the job is 
morn difficult, particularly in the case of 
brick houses. After you have graduated 
from the work of making interior arches, 
you might tackle an outside job, but nut 
before, 

fn design tug arches, ail unlimited num- 
ber ol variations are possible. The basic 
idea can he applied all the way from 4 
built- in bat lit tib to a coxy breakfast nook 
in tFic kitchen. Arched windows, while 
involving a trifle more work and costing 1 
more, are also practical projects when re- 
modeling. And why stop at one arch? 
Between large rooms several arches in 
one wall have been found practical. 


i 0 keep photographic prints from eurl- 
iin or cracking while drying, soak them 
for ;. few moments in a solution consisting 
oi 1 ■■ i . glycerine and 2d nit. water, It wilt 
last indefinitely and can he ap- 
plied to glossy or matt papers, 
[•rants thus treated will lit flat 
and remain soft and pliable after 
they are dry, ff weather condi- 
tions are such that this treatment 
is not sufficiently effective, use 
more glycerine. 


Sliding Shelves Save Space 

In small stores and &3iop& where 
wall space is rather limited, a 
number of sliding shelves, as shown in 
rhe photo, will be found convenient for 
1 told i tig glass jars containing smalt parts. 
One section of the shelving is built rig- 
idly against the wall in the usual way, 
and its width should Inn just sufficient to 
accommodate the jars. Two sections of 
.shelving of the same width arc built to 
slide iti front of the stationary shelf, suit- 
able runners being provided to permit the 
shelving to be moved about so that one 
can get at any jar without trouble, — Geo. 
K. Harrison, Council Bluffs, Iowa. 


Renewing Old Clocks 

Old pendulum clock?, can often be given 
a new Tease nil life by drawing up the red 
that holds the pendulum, and bending i< 
over % in, This renews the spring in 
the upper end of llie wire, which helps to 
make the clock go. To compensate for 


Eliding Slitluine In :i Si ere llatdi Hundreds r,f GUt* 
Jars Filled frith Small Parts 
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A Battcry-Cas-c “Darkroom 1 " 

The case of a three-cell storage battery 
makes an esc cl lent container for develop-.* 
mg solution for cut-film, plate or film- 
jirtck negatives, The solution Is placet! in 
fine ci f the end compartment water in 
the middle one, am] Lbe fixing hath in the 
other. Negative- are held by means of 
film clips or plate bangers. The normal 
battery case will tafcfi negftl ives of 4 by 
5-in. size and smaller. The developer used 
should be one that remains active over a 
long period. sO that tile tank need not 
be emptied frequently, The level of the 
liquids should be kept sufficiently far be- 
low the top of the partitions to keep them 
from running over into adjoining cn in- 
payments, Tf |l is found that the develop^ 
er or Itypn liallis creep up over the edges, 
paint the edges with melted paraffin. The 

cells can he emp- 
tied individually 
by means of a si- 
phon, started by a 
rubber bulb. One- 
piece containers 
of this kind can 
be obtained from 
most battery -serv- 
ice stations for a 
small sum. They 
should be th o r- 
oughly cleaned before they are put to use 
for this, purpose. 


Hole in Chimney Improves Draft 

One cause of insufficient draft in chim- 
neys at the cellar opening is the forma- 
tion of a vacuum in the chamber below 
the furnace hv ihc hot air and gases that 
rush up the chimney. When air moves 
down to fill the vacuum, the draft is 
momentarily checked. The tro utile can 
be remedied by making a small hole in 
ihe chimney wall above all accumulations 
of dirt and soot. 


Keeping Auto Floor Clean 

Removing dust and dirt from the floor 
mat in the model- A Ford cars is simplified 
by nailing a triangular wooden strip to 
the floorboard just inside the sills and 
placing the mat on top of it, This raises 
the mat so that the dirt can be swept out. 


I -t ! Lt*r*IEP 

halt sou: 

A liiliuhce Ash Tray, a Italiaol* and T«re> pelts 
This Half Slirt£ lot Scent P-fiSftde 

A Flag S-ting for Eoy Scouts 

When a Hag sling is needed for the 
parade, get a bak elite nr Enirci-mbber asll 
tray of the kind Fitted ivdh a miction cup, 
a composition liaEf-solc. two leather or 
composition belts with slide buckles, acid 
eight j4-in~ brass rivets. Cut tin: belts in 
half and sew the cut ends together at A. 
Rivet the tong tics of the belts to the 
half sole at four points, C .and E. wrapping 
them tightly around the ash tray as shown 
at point D. after the suction cup has been 
removed. The tongues .ire run through 
the slide buckles and the straps can be 
slipped over one's shoulder. 


Inner Tubes Protect Skates 

Crnards to protect skate runners can be 
made from inner tubes. Cut two pieces, 
each about 1 Vi in, wide, add pul! them 



SktlaOJia 0-t Inner Tutif: Screech, cd over Skate Ruetktb 
iSjuiee' Them Cram DaTnwc* 


over the blades. No buckles or other 
fastenings are needed. 
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Kighc Wurkcif, Who (Live ?o Us* .1 PUiHighc C:iri- 

Etantly. Will A piircciar* This Variation 


Stubby Flashlight Gets 431 Juice" 
from Pocket Battery 

Railroad inspectors, and others who 
have to use a flashlight regularly in, thrir 
work, will find the illustrated stubby flash- 
light highly convenient, It is suspended 
from the neck on a length of Iftiupcord 
which also serves to connect it to the 
batteries carried in the pocket. While il 
takes the place of any ordinary flashlight, 
it will he found especially handy when it 
is necessary to use both hands in writing 
in a notebook, as the latter can lie held in 
the Eight while the flashlight is suspended. 
To make it, cut off the front end of an 
old metal flashlight case, get a standard 
push -switch .socket, a candelabra socket 
and a miniature socket. The three sockets 
arc screwed together as shown in the 
detail, after which the cut end of the flash- 
light case is slipped over the end of the 
standard socket and soldered to It. The 
case must, of course, he cut off sufficiently 
to allow the reflector to conic against or 
over the end of the miniature socket, so 
that a lamp can be screwed in. The length 
of lampcnrd connected (0 both the stand- 
ard socket and batteries is looped to en- 
able suspension from one's neck at a con- 
venient height. 


C Buttons cats be arranged in assorted 
sizes nr colors by stringing them on safety 
pins; this method will keep the sewing 
box in good order, and makes for easy 
matching of ihe buttons. 


Curing a Sticky Waffle Iron 

ll tile batter in your waffle iron sticks, 
try the following method; Turn on the 
current to tElc waffle iron, and after it has 
become hot, rub paraffin over the plates 
and close the lid- Wrap a wet towel 
around the iron and let the paraffin hoil 
for 10 to 15 minutes. Remove the towel, 
and brush the hot surfaces of the plates 
wit El a steel brush or with steel wool. 
Then clean off with warm water, being 
careful to remove all traces of tEse steel 
wool. After this treatment, the waffle 
iron will not give any more trouble. 


Self-Locking Spring Connectors 

For tEiosc who experiment with electric- 
ity, these quickly made, self-locking 
spring connectors for clipping wires to 
terminals temporarily, will be found use- 
ful when regular clips are not at hand, 
Strips of spring brass, about 4 in. long, 
arc drilled at one end and about 1 in. from 
lllC other end, 
after whit li 
(he strip is 
rolled so that 
the holes nearly 
come into alinc- 
m e ti t . B y 
squeezing the 
Strip UUtil the 
boles coincide, 
it can be slipped 
over r b e ter* 
minal, and its tendency to pull apart locks 
the clip on the terminal. The clips are 
soldered to one end of the wire, and if 
necessary, the straight part can he 
wrapped with tape, in order to make the 
connection stronger. 


Rubber Band Keeps Windshield 
Wiper Out □£ Way 

Loop an clastic band over the blade 
of your windshield wiper and then pass 
the free end over the body of tile wiper 
motor. This will keep the wiper out of 
the line of vision when not in use, and no 
harm will result should you fnrgct to 
remove the band when the wiper is turned 
on, although the Eiand will of course, 
hamper its operation.— F. H. Fried el r Sari 
Bernardino, Calif. 
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Speeding Up the Setting 
of Piaster d£ Paris 

Although piaster of 
paris sets in a fairly short 
time, it is sometimes a 
great convenience lu 
have ft set still more 
quickly, To do this, add 
one teaspoonful of salt 
io each pound of dry 
plaster and in Ik well. 

Then add the required 
amount of water, pre- 
ferably hot, and rti i k 
quickly. When the mix- 
turn is free from lumps, 
pour it into the mold 
without the least delay, 
as the setting will take 
place rapidly. Tile proc- 
ess eat) be slowed up a 
1 rifle by using cold water 
instead of hot. but in 
either case (he set will 
(ake less than two minutes. The more 
salt added, per pound of plaster, and the 
hotter the water, the less will be the time 
required for setting. Some casts have set 
in less than a minute, a fact that will in- 
terest workers hi plaster casts. 


Door Hook Serves as Lock 

By making a few changes in a flat-iron 
door hook, it can he made to serve as an 
efficient lock, which is tamper-proof from 
the outside. At the pivot end a number 
of holes are drilled (n form ail L-shaped 
slot which is filed smootEi to receive a 
wood screw of suitable size. A notch is 
filer! at the end which engages with the 

staple, The 
hook 5 S in- 
stalled a % a 
slant so that it 
will have a 
tendency to 
slide toward 
the locked po- 
sition. The 
latch is lift- 
ed by push- 
ing the pivot 
end nind then removing the book from tbs 
staple in the usual way. 


A Cabinet for Your Neckties 

Replacing the familiar rack, this cabinet 
for your neckties will protect them from 
dust and also provide a place for Cuff 
and collar buttons, tie pins, etc. A mirror, 
?et at (be right height, will also be found 
useful and (lie door may he inlaid to 
in nke it more attractive, One rack is fas- 
tened to the back of the door while the 
other rack is pivoted to a bracket screwed 
lo the side near the top,, so that it can 
be swung outward. All necessary dimen- 
sions arc given in the drawing. The 
sides can be made of J^-in, poplar, the 
back from a piece nf composition board, 
and the door is cut. from three-ply 
veneer, The cabinet is mounted on the 
wall on wood screws at a suitable height, 


Proper Humidity Helps Chicks 
Break Shells 

Bv placing a can of water in an incu- 
hat or a few days before the eggs are to 
hatch, clucks will he better able to break 
the shells. The hd should be perforated 
with holes to allow evaporation and to 
prevent the chicks from falling into the 
can if it is shallow. — G, R. Dy merit, Ham- 
ilton, Can. 
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AUTO SHORTCUTS THAT ARE WORTH REMEMBERING 



Lunuafle Swaps arcd Halitsra, Emcrseflfy 14 ut CAjia, Shuttirs Ttiat Wan'l Causa Radiator L-tatts, Are 

4 tfew ShoTEcuit WofiU Rmtraibachg by MotwiiW 


Luggage bmps f L>r the running board, 
us shown in Fig. L Hire out o f the way 
when not in use but always at liarccl when 
needed for packing large, clumsy objects, 
such as tents, suitcases, etc. A number of 
stout straps for Lying down the load arc 
kept under tiie rear seat. Campers will 
fiend these fittings n great convenience. 
Another method of providing a luggage 
carrier is shown in Fig. 5 . Made of strap 

iron about M (rr 1 in, wide to hook over 
(lie front crosspiece oF the frame, this 
basket is faltered at the rear to the splash 
apron below the radiator, using ■Jig-in, 
holts. The crosspieces of the basket arc 
bent over and el inched to the sides, or, if 
desired, they may he welded on. Drilling 
boles at these points weakens the basket, 
and therefore it Is not advisable to boh 
the parts together. When the basket is 
finished, give it n coat of black paint or 
auto enamel. 

When your huh cap comes off and im- 


mediate replacement is impossible, sub- 
stitute an empty tin can of suitable size to 
fit over the flange on the wheel, as shown 
in Fig. 2 . This is art excellent emergency 
method of keeping sand and dost out. 

Tit adjusting brakes, the problem of 
holding the brake Fully applied is quickly 
accomplished, as shown in Fig. 3 . A good 
way is to apply n Iff- in. pipe wrench on the 
brake-rod a ten in tEse direction that s^ts 
the brake, and hold it in position with a 
tire ton! that is placed across the handle 
with one end hutted against the frame 
or heavy fitting of the car and the other 
projected through the spokes of the 
wheel. Turning the wheel forward locks 
the brakes ami holds the wheel, permit- 
ting one to reset the lever ill the usual 
wayi 

Radiator shutters, that are fastened by 
means of long screws pushed through the 
openings between the litis, sometimes 
have tiie disadvantage of causing a radii- 
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tor teak, owing to the pressure and vibra- 
tion h of the screws, To damp the shut- 
ter securely in position from the outside, 
eliminating the need of screws, make a. 
ro li pic of hardwood wedges, as shown in 
Fig. 4, damping these to the lamp bracket. 
Make the wedges about 8 in. long, Alter 
they are pressed down behind the lamp 
brackets, screw on pipe straps to keep 
tli cm in this position. 

WA-.. • • ■ 

Removing Stains from Marble 

Iron stains cm marble can be removed 
by applying a solution of sodium citrate, 
followed by sodium hydrosulphite in dry 
form, and then covering with a paste of 
whiting and water. A poultice of whiting, 
*oap solution anrE sodium car bona to will 
efface tobacco stains, while ordinary ink 
stains can often be deleted with a solution 
of whiting and sodium perborate, fol- 
lowed by a few applications of the sodium- 
citrate solution. 


Hook for Catching Fowl 

For catching crated fowl, a length of 
heavy wire with one end bent over to 
form a hook with about jhj-in, clearance 
will lie found highly convenient. In use, 
the book is slipped over the fowl's leg so 
that it cannot get away, and it is then an 
easy matter to reach in and pull the fowl 
out. If the hook is attached to a longer 
pole, it Cun be used for catching fowl in 
the lot, — J. N. Steady, Kenosha, Wis. 



Catching Fowl in a CraW or Lm I; Easy with Uie Aul 
■ml This Wine Hwt 



This Wcadcn Guard with Hinged Flail, KWCI SttOnv 
Away Erorn Outaidt floors 

Wooden Guard Keeps Snow from Door 

When snow is drifting against doors, 
the wooden guard shown in the drawing 
will be found useful, A 32-in. hoard is 
nailed over the door tread a few inches 
from the door and a wooden flap is hinged 
to (lie tipper edge. Ordinarily the Bap 
is kept closed against the door, which 
prevents snow from accumulating between 
the guard and the door. When the door 
must be opened, (lie Bap is pulled hack. 
The guard kee[)s snow out of places where 
it might prevent closing the door. 


Paper Makes Water-Tight Seams 
in Sheet-Metal Containers 

Water-tight seams in sheet- metal c De- 
tainers can be made without tEie use of 
solder by employing paper in the follow- 
ing way: I! end tlm edges of the sheet 
metal to interlock. Be Fore joining them, 
get a strip of me tli urn -weight wrapping 
paper, about 2 hi, wide, and fold it so it 
can be laid in the turned edge of the under 
metal sheet. The edge of I he other piece 
is hooked in place, making sure that the 
paper fits well in the joint, and the seam 
is then hammered together in the usual 
way. Excess paper is trimmed off- On 
long seams, rivets may lie used every' R or 
10 in. Paper can also be used in the 
scam where the sides and bottom join, 
In ibis case, a piece 2 in, larger in diam- 
eter than tilt bottom should he used. The 
scam is made in the usual way and no 
rivets are needed. In use, the paper in- 
side of the scam swells anti makes a tight 
joint. —Francis Wilkin, Pittsburgh, Pa, 
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Wirm Air Forced through Copper Tubing by Heh'cr 
ttuufih r>ir V/indihiold 


Warm Air Keeps Windshield Gear 

Warm air from the water or manifold 
heater in the ear cart lie used to keep the 
windshield free from frost. A length of 
Y\- in. copper tub trig is soldered to the 
spout of a small funnel, which is attached 
directly in front of the heater, as shown 
in the drawing, so that warm air wilt he 
driven t El rough the tubing. The tubing 
is run up and along the lower edge of 
the windshield, the end being pinched 
shut and a number of holes drilled in the 
side, ahout 4 in. apart, to direct warm 
air against the glass, — E. Strand, Orr, 
Minnesota. 


Alarm Clock Operates Homemade 
Electric Tittle Switch 


For turning oil the electric current Eo 
an auto heater, or the like, at a prede- 
termined time, a switch can he made from 



an old alarm clock, a few pieces of spring 
sheet brans, a wall socket, plug and ex- 
tension cord. These are rigged up on a 
suitable wooden baseboard as shown in 
the drawing. The pieces of spring brass 
are screwed to a wooden hluck mounted 
vertically, the curved ends making con- 
tact with each other unless held apart 
by t Fie piece of filler. A length of cortf 
is tied to the fiber and to the alarm key of 
the clock so that, when the key turns, the 
piece ot fiber is pulled from its position 
between [lie spring contacts. This doses 
the circuit, and current is furnished at the 
point desired. 


G deriving Natural Gas for Safety 

As natural gas is virtually odorless, a 
leak in the lines is extremely dangerous 
and has been the cause of many accidents. 
This condition may he remedied bv odor- 
izing the gas, which in one ease was done 
by using oil of garlic. The cover of the 
water trap, which is connected in the gas 
line near the meter, was removed and a 
rubber sponge pul in the trap, after which 
a small can, such as a shoe-polish can, 
was (il led wit ti 
o- l I of garlic. 

A hole was 
punched in the 
1 1 d „ a w‘ i c k 
pulled through 
the hole, and 
the can w a s 
(hen set on the 
rubber sponge 
ill the trap, tucking tile extending wick 
a short distance into the gas line and then 
replacing the trap cover. The odor from 
the oil impregnates the gas, so that when 
a gas jet is opened and tE:c gas not Eg- 
oiled, the smell distinctly advertises the 
fact, 7’ tic burning gas has no odor, 


Stiffening Shoelace Ends 

Dipping shoelace ends in varnish, shel- 
lac or glue, rolling them between the 
thumb and forefinger and allowing them 
to dry thoroughly, protects them from 
fraying and forms a tough stub that makes 
an excellent suE>stitute for the usual tinned 
cap. This method is especially useful 
when laces have to lie cut to special 
lengths rand the cups are tost or destroyed, 
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Hardening and Tempering Small Tools* 

By RUSSELL HAYS 


ALTHOUGH she grinding of small 
bench tools, such as cold chisels, is 
an easy (ask for the average man, harden- 
ing and tempering them properly is nut 
such a well-known procedure, 3)ut like 
so malty tilings, it is relatively simple after 


moving rli e chisel from t tie water, the 
heated portion begins to diffuse its heat 
into the cooled point, and a series of col 
ored hands, blending into each other, vrt 
clearly discernible on the polished surface, 
seem to follow each other down toward 
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one knows how. 

After the point of the chisel or other 
tool has heen roughly ground and sharp- 
ened, a 3-in. portion of (he point is slowly 
healed to a rfu II red. hut no further, as 
overheating oE finished steel coarsens (he 
grain and weakens it. About Half of the 
heated portion is then plunged into the 
water, which hardens the steel. The time 
required to cool the point varies with the 
thickness of llic steel, hut usually is about 
10 seconds. The tout should be moved 
hack and forth in the water so that there 
is no definite dividing line between the 
cooled and (lie heated portion. If this is 
not done, the sudden change in tempera- 
ture along a sharp line h likely to weaken 
the tool so that it will break when in use, 
perhaps- at the first blow. Then take some 
emery paper and polish the point a* quick 
ly as possible, until it is bright. 

Now coincs (hr tempering. After fe- 


tlie point. The hardened portion, that is 
barely touched by the oncoming heat, as- 
sume!* a paly. yellow color. Just behind 
it lies a band of straw -yellow where the 
steel is slightly warmer, yet ton brittle to 
be used as a bench tool. Following this 
comes a line nf deeper yellow and indi- 
cates a Steel quite a bit harder than a file, 
but not too brittle to be occasionally used 
on die tip of lathe tools. This band merges 
into a light purple hand, where the steel 
lias a hardness suitable for the cutting 
edge of chisels and most other bench tools. 
Tt is just the least bit softer than the 
teeth of a file and is tough enough not to 
chip. As the chisel cools, the colors move 
more slowly. When tlie blue-and-red 
band, which follows the light-purple one, 
nears the cutting edge, 
pi tinge the chisel into 
the pail of water just 
long enough to cool 

Canrete Hu'tug fl nd Prop- 
erty Timed QucneJiiraff Are 
rhe Important Factors to 
OfcMfft in H-intmint and 
Temp-Triii £ Sm.il I Tar. Ik 
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flit cut ire tool, so (hat the hardness will 
not he run completely off the point. It 
lakes only a second to stop the mo vein exit 
oi the colors, and a. few more dippings 
will gradually coot the tool The tem- 
pered point is permanently fixed, while 
the rest u t the tool is soft and plial.de, and 
will not shatter under a blow, 


To anneal or soften a piece oF hard steel, 
heat to redness and allow it to cool grad- 
ually, Placing the piece in ashes beside 
the fire will cool it slowly enough. Thin 
knives cannot he tempered its the manner 
described, because wafer cools them too 
rapidly. Such work is usually do tie in 
oil and requires a great deal of care. 


Addtrtg. a Stuart, Bevel and Rule 
to Your Handsaw 



A Sira-.glH Hack Etiinlsiv^ Can &5 Improved fry E^uip- 
pimic It with t Squirt. H-uvel h-tilI Kiilc 


By adding a square, bevel and rule to a 
handsaw that h.vs a blade with a straight 
upper edge, its usefulness will be greatly 
increased. Cut out suitable blocks to fit 
against t Ei c handle snugly on each side of 
the blade, as shown in the drawing, A side 
of one block is cut tn be at right angles to 
the upper edge of the blade, while the 
corresponding side of the other block 
should be at 45^ angle to the edge. Both 
blocks are drilled .and cayntcrborcd for 
wood screws with which they are attached 


to the handle. Rule graduations are care 
fully laid off on the edge of the blade with 
line aid of a sharp file, or they may he 
etched in the metal. 


How to Preserve Animal Specimens 
Until Ready for Mounting 

Museum workers have found ill at the 
best way to preserve a bird, squirrel or 
other animal specimen until it can E»e 
taken to a taxidermist, is to keep it sub- 
merged in water. The specimen is placed 
in a covered container filled with water 
and anchored in a running stream. This 
preserves the body belter than if it were 
placed in a refrigerator. 


Moving Heavy Circular Castings 

Large circular castings, which are often 
too heavy to be loaded on trucks and 
transported over roads in the usual 
manner, can lie moved by the method 
shown in the drawing. A steel cable is 
passed around the casting, and flu? ends 
attached to two trucks. One truck, with 
brakes set and wheels blocked, remains 
Stationary while the other moves ahead, 
rolling the casting forward. As tile cast- 
ing moves tike a pulley it goes only half 
as fast as the truck and consequently re- 
quires only half the tractive effort that 
would otherwise he necessary. When the 
casting readies the stationary truck, it is 
blocked Eli place and the trucks shifted to 
a new starting position. 



SflBTltig i,Rr£4 iti-d Kfl»Jr Circular CaSlIbeti wish tbs Pa* of Two Trucks and a L«i£th oE See*] Cable 
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PORTABLE ELECTRIC DRILL HAS MANY USES 

I 

This electric, tool chtst, 1 

which f n tii s -i hi“:^ fio^.-er 
for small drills, gri iidi:r s , 
buffers, etc,, will be Eojind 
useful by those who i en- 
gage in general repair 
work. Tt consists a 
34-E]f>- 110- volt motor 
which wilt operate oni the 
hous-e-ligEating current. 

Any speed from C ,30(1 m 
1,700 r.p.m. will he Suit- 
able for the purpose. A 
flexible shaft, wiiicil is 
att a r bed Ed the mqtor, 
and a chuck ca^ he 

obtained at any 25 -cent 
to $1 store. Also get a 
flush-type toggle switch, 
a tfietal box to hold It, a 
length of larupcord. or 
double-conductor cable, and a plug. 1 ic 
motor is scteivtil to the bottom of a small 
wooden box. just large enough to hold it, 
a hole being drilled at one curl for the 
shaft to protect, amt the switch installed 


Men Will FlfiH Cor.&idcrahLr Ur* tin a Poriflble 
EtjLiLp.ped with a F'leiih Ic Shap Aiiii C !i ,u- k 


Etrctfk Drill 


switch plate, a 
oilier flexible 


where it will l>e handy to open and close, 
even with one’s foot. A drawer pull pro- 
vides a neat, sturdy handle, while two 
clothes honks on the side are used for 
holding the extension cord, and a hook 
of galvanized- iron wire is slipped over tn£, 
cl i trek wliezj llie out lit is not in use. 


Tin Can Holds Ring for Filing 


When it is 
necessary l o 
file the ends 
of a pis too 
ring to obtain 
the proper 
clearance, and 
the vise at 
hand is l o n 
heavv for the 
work , get a 
small tobacco tin of the kind shown in 
tlie photo. Fill,: ur nick ihc edge of tire 
lid in two places so that, when the ring is 
inserted as shown and the cover squeezed 
down, flic ring wilt E>e held securely. 


To Remove Carpet Stains 

Grease Stains can often Ejc removed 
from carpets hy first scraping off as much 
of the material as possible with a knife, 
tlien, applying a piece of heavy brown 
paper to tEw remaining spot, pa is a hot 
iron over it repeatedly. Oil stains should 


he rubbed with a rag dipped in bench 
Sour milk is often efi'cclive in eradicating 
black ink after a thorough blotting, Lem- 
on juice, followed by a sponging- with 
warm soapy water, takes out red-ink 
marks on many carpets. If the stain is 
caused hy ter, cover it with lard, remove 
;js much as possible later with warm soapy 
water and. when dry, apply benzine. 


Old Magnet Useful! as Small Anvil 
for Workbench 

\n old magnet picked from the junk pile 
v.' ill be found handy as a small anvil when 
fastened to 
the w o r k 
bench a s 
shown. Drill 
a hole through 
one of its Tegs 
and through 
l he bench top. 
nnt! bolt the 
magnet down 
firmly. 
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This ] J i.- n it:iri I r- ^aldermg Iron, Operaling un (j»b. 
Is E In i! :l v for the- Wn-kslisp 


A Homemade Gas Soldering Iron 

The gas-heated spidering iron illus- 
trated will be found very Useful about the 
shop Of home. It is simple and hies pen- 
sive to make, all parts being readily ob- 
tainable. The copper head Is cut out with 
a hacksaw and drilled as shown, A 1-lb, 
head will lie found most suitable. The 
hole, into which the burner tube is 
screwed, Is drilled about Y in. deep with 
a a M*-irt. drill. The burner tube is A 
pipe nipple, 13 in. lung, already threaded 
at both ends. Flat surfaces are filed on one 
end of the lube, and burner holes arc 
drilled as indicated. The other end of the 
tube is fitted with a mixing valve of the 
type used on inverted gas-mantle lamps. 
As the burner end of the valve is slightly 
larger than the tube, it will have to he 
bushed. The valve has a short j4-in, nip- 
ple screwed into the intake end, A length 
of flexible metal hose with rubber end 
connections is used to join the soldering 
iron tp the gas sujjplv, A large wooden 
handle, drilled lengthwise and with the 
large end hollowed out to fit over the mix- 
ing valve, completes the job. 7n using 
the iron, the mixing valve should he ad- 
jusied so (hat the gas will burn with a 
clear blue flame. The flame should not 
extend beyond the side* of the bead. 


■ 
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Tooling Aluminum 

For drilling aluminum, sharpen the drill 
as when cutting brass, but give it a sliarp- 
er rake. This tv ill cut fast and produce 
very little burr where it breaks through, 
Straigllt-fluted laps should not be used 
on aluminum, as llicy will not clear the 
chips as fast as a spiral -An ted tup, The 
Speed with which the chips are cleared is 
important, as they spoil the threads when 
not removed immediately. A high speed 
and a light feed result in the best work. 
Litrd oil and kerosene, mixed in eiiual 
parts, make the best lubricant for a! u mi- 
nt! m work. Many machinists find it diffi- 
cult tn get a Rmrioth finish with (lie lathe 
tool, and resort to filing for a satin finish.. 
This is unnecessary. When sharpening 
the cutting tool, give it plenty of back 
clearance so (hat the chips \yil! not hreak 
off at once but will curl hack and break, 
thus clearing the work und preventing 
mars. This also prevents the chips from 
building up rut the tool and dulling it. If 
the same tool is used for both roughing 
and finishing, he sure to sharpen it before 
making the finishing cut. 


KepEacing Lower Piston Kings 

Trouble often experienced in forcing 
tint lower piston rings together when the 
piston is pushed Emck into tho cylinder 
from below, has been eliminated by using 
the illustrated rook A length of wire is 
formed into a 
loop, one end 
of which is fas- 
tened to the 
upper end of a 
rod, and t h c 
other end 
t h r c a d c d 
through a hole. 

When the loose 
end is pulled, 
the loop con- 
tracts, In use. 
t he lpop is 
slipper! over 
(he lower ring 
and pulled 
tight to squeeze 
(he ends of the ring together, after which 
it is an easy matter to push the piston 
into place. 
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r J 1 HERE are many qa^es 
^ where work, which is not 
very distinctive in itself, can 
he greatly improved by the 
addition of bent parti, some 
examples of which are shown 
ll ere. A Kent piece of wood, 
also, is much stronger than a 
curved piece that ban been 
sawed out, as the former lias 
no troF.sgraiit. Wood cannot 
he stretched, and in this re- 
spect it is mi like most metals, 
which are usually ductile. At- 
tempts to stretch wood invari- 
ably result in fracturing it. 

Howevtr h after bending a piece 
nf wood, one side will natural* 
ly he longer than the other, 
and as stretching is impossible, 
it follows that the shortest side 
has either been compressed or 
part of it removed. 

In cases where the wood is 
too thick to permit bending it 
In the solid, f 'kcrfing” is usually 
resorted to, especially an jobs 
that are not very particular 
and must he finished quickly. 

Kerfing is the process of mak- 
ing saw cuts across the bach 
surface of the portion to he 
bent, as shown in Figs, £ and 
7 , and then bending it to shape. 

This method is used where 
only One side of the work is to 
show. In bending wood by 
kerfing, the curve is first laid 
out on paper, as shown in Fig- 
2, the distance AB representing tile inside 
radius. The first kerf is cut .a short dis- 
tance from the end if the bend is to start 
here, as shown in Fig, 2, at point A, and 
its depth should he equal to about Two- 
tlifrds of the thickness of the wood. Using 
this kerf as a starting point, mark off the 
distance AT!, in Fig. 3. which is equal to 
the radius AB. Clamp the end of the piece 


Wutid Can Pc Made Pliable for Hcr-iLinj; 
l.iy It i;i Fir.il mg Water 

to the bench top, as in Fig. fi, 
so that thy kerf i^ on I lie upper 
side, and carefully raise the 
other end until the kerf closes. 
With a try-square nr rule, 
measure the vertical distance 
between the points B and C. 
Fig, 4, which ifi the distance 
from the tower edge of the 
board to the bench tap in Fig. 
0, If the piece shows any in- 
clination to splinter at the 
bend, the kert must be cist a 
little deeper, arid in this way 
flie required depth of kerf can 
l>e found. The distance BC is 
the correct spacing for the 
kerfs along the entire inner surface of the 
portion to he bent, as shown in Fig. 5, 
Often this method of bending is used in 
making a bent riser for the bottom step 
of a stairway, platform riser nr other sim- 
itar purpose, ami the step or door serves 
to hold it in place. When a piece has to 
be bent so that tin; kerfs come on the 
outside or convex side, wedges are glued 
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in the kerfs to keep the wood apart:. The 
piece must be handled carefully and should 
be bent around a form to which d can be 
damped as shown in Fig. 7 , until the 


ip- urn? 


fis.3 


Fjg.2 


| V 

KE.BF SmCi.S'-j 
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than necessary, and are glued and tapped 
in place, after which the projecting ends 
are cut off flush, A piece of sheet metal, 
bent around the outside as in Fig. 10, 
provides added insurance against break- 
ing the wood. 

Figs. 1 ] and 12 illustrate how wood can 
he bent in the solid, the degree of success 
depending on the kind of wood used. 
Hard close-grained woods do not bend 
readily, unless they arc very tough. As a 
rule the more open-grained a piece of 
wood is, the easier it is to bend. Elm and 
hickory are two outstanding kinds of 


Fis.fi 


Kcrfing Great]}; 
Simplifies 11k Tni 

ill EUittilLiiff Heavy 

Slack 


F|S .5 


glue on the wedges has dried. Fpg.S 

One objection to having flic 
finished side concave is that 
faint vertical lines will show through at 
the location of the saw kerfs, hut this can 
lie partly overcome by scraping and sand- 
ing. 

Another method of bending wood over 
a permanent form is shown in Figs. S and 
9. It consists of "backing a piece out,’ ? nr 
recessing, and then bending it around the 
form. The portion to be bent is carefully 
hacked out until only a (bin part remains, 
ns shown in Fig. S. The job of recessing 
can be done by kerling at intervals and 
(hen using a chisel and sumo tiling plane. 
Tbc form is built up of blocks «f wood, 
as shown in Fig. 9. After gluing the 
Mocks together, they are cut fo the de- 
sired curvature on a bandsaw, so that 
the outside will provide a smooth bearing 
for the bent piece. Notches lire cut in 
the corners for the end of the thicker 
part to butt against, alto wan ce being made 
for a pair of wedges to keep the assembly 
tight- The wedges are made up longer 


tough woods that 
can be bent well. 

Oak, ash, chestnut 
and walnut are 
good examples 
of open -grained 
woods with .1 fair degree of toughness, 
which makes them a good risk for bend- 
ing. Mahogany will bend fairly well. 
Green wood will bend butter than seasoned 
wood, but usually it is not suitable, as it 
cannot be finished well or expected (O 
keep the same shape and sixe. A ir* sea- 
soned wood will bend much better than 
kiln -dried wood. To increase the bending 
properties of wood, it can cither he 
steamed or soaked in boiling water. Where 
it is lo be bent throughout its entire 
length, the first method is best, but it the 
bend is to be on one end only, the bal- 
ance of the piece wilt hold its shape much 
better if only that end is immersed ip, 
boiling water, as shown in Fig. 1. It IS 
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tlic heat rather that! the moisture that 
makes the wood r»nrc pliable, hut wet 
heat penetrates better a till Easier than dry 
heat. WhetJ bending wood in the Solid, 
(lie nut « fit surface lelltls 10 stretch, and 

10 avoid this, pressure lints t be applied to 
the ends of the piece while making the 
head. This can be done hy using a strip 
of sheet metal, a little lunger than the 
work to that metal lugs can he securely 
screwed onto the ends, as shown in Fig:-. 

11 and 12. The work should ht snugly 
between the lugs, It is bent 

slowly and gently until it 
reaches the desired are, after 
which tl is clumped irs ;t form 
ami kfr there until it has dried 
out thoroughly. The sheet 
metal confine* the wood, pro* 
venting it from stretching, 
while the lugs at the end* 
coin press the inner surface. 

Never bend a piece suddenly, '.jgV's^ 

hot always with a slow, getltle 

and positive motion, ifcsfef.. 

Where both sides of a bent J^araq 
piece must he finished, there U \ J ab 
only one 0 t h c r m c t h r> rl \\ > 1 

known in i lie w riter, which CjAl 


To Isold (he wood in position, a n urn her 
of blocks or brackets, of the kintl shown 
irt Fig. 10, are nailed down to the floor 
or bench top along a line equal to the 
desired curve., The thickne?* of the ma- 
terial used will determine the spacing or 
the Mocks.. For very thin veneers they 
must be set a* closely as possible. After 
the pieces Imve been coated with glue, 
ibey arc set up against the brackets, paper 
being placed between the bracket* and L Ft e 
work to prevent them from adhering in 
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Kent Plecta ef CmiadJerable- Thidtncu Are Cli'cei EsiiLi Up by 
QkiErtE ToesIIht Severn# Layers of Tlhsn. Scixk 

is practical without the use of very er- not c 

pensive bending equipment, and dial is by of tb 

laminating or building up the heut piece puli in 

from r; mini her of thin part*, eh her stock seine 

nr veneer, as shown in Fig, 10. The sharp - Irs thi 

er the bend, the thinner the individual ouf 

pieces must be. Each one is coated with and c 

glue on both sides. In handing, the pieces Be & 

will slip Over each other while (he glue I* sqintc; 

wet. Alter the glue lias dried they will ing to 

Straighten out a little, and therefore oitt ling, 

should make some allowance for tills, say, thorn 

x /i hi. to each foot of radius. To get a Do u< 

radiL. ■ of 2 ft., make the actual be ml 23 in. sriuee 


r '' v case the (flue nt its down be- 
tween i hem, while a piece of 
sheet metal, ruf to the same 
width as the wood, is placed 
along the Outside. Casein glue, 
which is used cold, in best fora 
Up by job like this, as one is not 
rushed in using it, for it dues 
not chill- Start clamping in the middle 
of the assembly, and work both ways, 
putting on I lie cm! clamps Iasi, the correct 
sequence being indicated hy [he li umber*. 
In this way any irregularities arc "'ironed 
out” of Hie material as one goes along, 
and trouble from buckling is overcome. 
Be sure that clip pieces arc tightly 
squeezed up at each Step before proceed- 
ing to the tie si, ha order to prevent buck- 
ling’. The glue must be allowed to dry 
thoroughly before removing the clamps. 
Do not apply too much glue as it Writ only 
squeeze out at the edges and cause trouble. 
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Holding Irregular- Shaped Pieces 
for Welding 



hi the ave r- 
a g e small 
welding shop, 
w li c r e two 
jolts are sel- 
dom alike, the 
use of special- 
ly made jigs 
I 0 r holding 
tin? work i s 
i nt p r a c t i C a 1 . 
T h e usual 
method of 
mi p p (i r t i n g 
the work by 
means of fire 
bri ek S a 11 (3 

wedges or 
lumps of car- 
bon puLiy i« 
not reliable, 
as the work often slips- just as it is- being 
finished, with the resit I L tEkat H must he 
done all over again, Resides, it requires 
more time to set up a job in this way than 
it docs to make the weld. The use 01 
sand as a. supporting medium has been 
tried but not found satisfactory, as it 
flies about badLy and also break i down 
when subjected CO the flame. A better 
material for the purpose is wood ashes. 
By first tamping the ashes firmly, the 
broken pieces to be w elded can be pressed 
down in any desired position, That part 
of the ash which i- -truck by the flame 
Ido ns aivay and the remainder becomes 
incandescent, aiding materially to bring 
tlic work to the proper temperature. 
Borne of the ash may fuse on to the work 


but can easily be scraped or brushed ofr. 
Although lEie use os a -lies was found unite 
satisfactory, a s t!ll better bed for -up- 
porting the work can he made from car- 
bon rods of otd dry cells. Crush the rods 
to t he size of pens, Carbon does, not break 
down even wFien subjected to direct flame, 
does siot pop and crack or Ely about. It 
becomes very hot nest to the weld and 
holds the heat, thus preventing chilling. 
Tests have shown that, contrary to what 
might be supposed, no undue Fta r r fell 1 tig 
tEikes place in ihe mein! due to the absorp- 
tion of Carbon, Although any handy con- 


tainer can Im used for holding the ear- 
IjOu, a revolving stand held by a discarded 
auto shaft and housing, the universal 
joint of which was poured full oE babbitt 
to make it solid, was found highly con- 
\enient in one welding 3 bop. The con- 
f .roller consists of a metal disk and an old 
auto -wheel rim, the latter being held to 
the disk by means of three or four books. 
— C. K. Van Dm If, Me Louth, Kan-, 


Uses for Old Crankcase Oil 

Old crankcase oil Ena- many uses on the 
farm. It will kill weeds and grass, pre- 
vent rust on tools, protect paint 011 stored 
machinery, guard chicken house- against 
lien, Eay dust and keep ants and other in- 
sects out of ice boxes. 


This Jig Trims Belts Quickly 

Rv lacking four pieces of wood of suit- 
able size to a board clamped to the wtirfc- 
bcncEs, and driving ihe point of a sharp 
knife into the board as shown in the draw- 
ing, it is a simple matter to trim belts 
quickly and accurately. The two bottom 
pieces of the jig should lie u trifle thicker 
than the belt and they are laid against 
1 lie* sides ni the belt, while the third piece 
is tacked ncro--. them with a couple of nails 
at each end- The knife edge is set against 
the crosspiece at the point where it is de- 
sired to cut the hell, and f-, driven down 
firmly. In use, ihe Etell is drawn through 
1 Hie jig as indicated. 



BcH Trirnminii Is a Eiipp-lc Task Willi ill* AiJ t-' Tlij* 
IipproviFid Jig 
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Nailing Ends of Hardwood Boards 

When nailing dose to the: end of hard 
pine or other hardwood boards, i( is al- 
most ini possible to avoid splitting (he 
wood with the nails unless a hrad awl is 
used to make a hole for them. In hard- 
wood, it is difficult to push in a hrad awl. 
Tt is much better to sharpen a nail a* the 
awl is sharpened, and then drive it ill and 
pull it out again. lit order to avoid bend- 
ing the nail when pulling ii, as would he 
tile case with a full-length nail, make them 
only a little longer titan cite thickness of 
the board, letting the head project so vOU 
can catch it in the hammer claw. 

Lock Washers for Shovel Foot Pad 

Almost any kind of shovel foot pad will 
come off and soon wear* out. unless made 
of metal. An excellent pari can be mafic 
from a number of lock washers, driven 

over the top 
edge, side by 
Fide, as shown 
in the photo. 
Besides being 
com f o rtahlc, 
this pad will 
last the ILFc o 1 
the ? hovel, 
and the wash- 
ers, once driv- 
en on. will not 
come off. 


Keeping a Fi3e Clean When 
Working Aluminum 

When filing aluminum, especially in 
cleaning up castings Used For metal pat- 
terns, the filings soon fill up the teeth of 
the hie and much time is spent in keeping 
the file dean enough to make a smooth 
cut. The trouble can he eliminated by 
coating the file with any of the various 
compounds used, as a lubricant for tap- 
ping aluminum. The following prepara- 
tion has been successfully Eased for this 
purpose; Gasoline, 70 per cent, beeswax, 
15 per cent, and turpentine. 15 per cent. 
Apply this solution liberally to the file. 
Taps can also be cleaned of aluminum 
particles in the same way.— V. C. Darby, 
Cedar Rapids, Towa. 



Improved Pouring Ladle for Printers 

Printer? using ordinary ladles for pour- 
ing metal in irregular spaces in advertis- 
ing forms, will find the illustrated con 
tainer much better, as the metal can be 
carried and poured with less risk of spill- 
ing ii, Tt consists of a funnel fastened to 
a piece of Hat iron which serves as a 
handle and is fitted with a wooden grip. 
A stopper for closing the lower end of 
the funnel is made from a rod slightly 
larger in diameter Limn the hole and ta- 
pered to fit the hole snugly &o that the 
metal will not leak out. Two brackets, 
riveted to the handle. are drilled so that 
the rod makes a sliding fit in them, and a 
coil spring is slipped Over the rod between 
the brackets. A finger hold for raising 
the stopper rod and heavy enough to hold 
A set screw, rs drilled to a sliding lit on the 
rod, the Setscrew serving to lock it 
against the rod. The grip is pushed down 
against the spring, winch is hooked Over 
it and over (lie lower bracket. When the 
grip is pulled Upward, the stopper ES raised 
with It, and the metal runs out, while the 
stopper doses automatical ! v as soon as 
the: finger grip is released. — Jas. TJ. Rodg- 
ers, Toronto, Can. 


Cth cap brass tubing, made with a split 
down the side, is often difficult to cut: 
by Inserting a round stick, large enough 
to fit insirlc of the tube tightly, the tube 
may be held in the vise easily. 
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Wheeled Hei-’l T*nb Provides Shelter agains: FLyine 
Sw*i*s ihd DJh Tli*t>wn by Dynamite Blialo 

Shelter Tank for Dynamite Workers 

Tn putting through au approach to ft 
mine, a large metal tank, mounted on 
wheels, served as a shelter for the workers 
to protect them against flying st on e and 
frozen earth thrown up by the surface 
blasts, A rectangular section of the side 
was cut our to afford an easy entrance, 
and a door, consisting o£ irori'bar frame 
work covered with H-in, mesh, was hinged 
nn one side of the opening. The open 
top was similarly covered with wire mesh. 


Use for Old Auto Bodies 

Filled with rocks tn weight them, 
>n nked auto Ejodies were found useful in 
making a strong water wall in a swift 
mo tm tain stream. As the rocks were re- 
t.'iincfl in the bodies, it was impossible for 



Old Auit boil ic* Lined on River Bank arid Pilled with 
Rock]. Make a Strang Water Wall 


the Current to tarry them downstream* 
amt erosion of the banks has been prac- 
tically eliminated, 


To Drill Spongy Iron 

Drilling a straight hole in spongy cast 
iron is often difficult, but can he done as 
follows: Take a piece of flat steel and 

drill a hole the same size as the one to be 
made in tine iron. Clamp iFie piece of steel 
to the iron so that the hole will be directly 
over the spot to be drilled. If the hole is 
to be tapped, leave the steel piece on to 
serve as a guide during the tapping. 


Improved Centering Plug 

Instead of driving a wooden plug in a 
bored hole when it is necessary to scribe 
circles concentric with it. one mechanic 
finds it better to use a T- shaped wedge as 
shown in fhc illustration, A piece of 
by kj-in. wood 
is cut to fit tile 
hole easily, 
after which an. 
rather piece of 
the same stock 
is cut a trifle 
Iras than the 
radius of the 
hole. One nail 
[ft used to tack 
the end of the shorter piece to the center 
of the longer one, and the outer end of 
the short piece is rounded so that the 
assembly can he pushed into the hole side- 
wavs, A quarter twist on the short piece 
locks the wedge. 


Smokeless Heater for Tool Kit 

Front a 1-qt. tin can, a cake of paraffin 
and some cotton or muslin rags, a small 
smokeless heater that can be carried in 
the tool kit, is easily made for a plumber 
or other workman who has to work in a 
cold room. The rags are cut into strips 
as wide as the depth of the can and rolled 
up tightly to fit in it- The paraffin is melted 
and poured over the rags which are then 
ignited. They will burn for several hours 
without producing smoke, and the heat 
will quickly raise the temperature to (he 
comfort point, — Fred C. Wegener, In- 
dianapolis, Ind, 
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Wall Outlets Are Easy to Install 

By E. R, HA AN 


TV] EARLY every home owner need* 
extra wall outlets for connecting 
lamps .mil electrical appliances, i lie ma- 
terials necessary for an out let are el sw licit 
Nos, a single or double flush receptacle 
with a plate to match as shown in Fig. 1, 
a length of flexible-metal two-conductor 
cable, which will extend from the wall 
outlet to the nearest ceiling outleL in the 
basement, and two hnx connectors, user! 
to attach the cahic to the boxes. All of 
lliese parts can be obtained at any hard- 
ware store and often at 0 and 10-ccnt 
stores. 


against the wail over the nail holes so 
that one lath will cross the center of the 
box. This lath is to he cut out entirely, 
while only portions of the two adjacent 
ones are to be removed. The proper loca- 
tion for the box is shown in Tig, 2, Draw 
a line along the edge uf the box to outline 
it on the wall, and then cut along these 
lines with a sharp chisel or knife, proceed- 
ing with care to avoid breaking off the 
planter ami wallpaper outside of the por- 
tion marked oil. After the plaster has 
been carefully removed, cuke a keyhole 
saw or a hacksaw blade to cm out the 



In this article only the installation n? 
outlets on the first floor of a house will 
be cuftsicEere J. Pick out tiic location for 
the outlet, usually a few inches above the 
baseboard, and make sure that there i-; 
no beam or other obstruction running 
directly under the partition at (lie poiul 
where you intend to i sis tall the outlet. 
Drive a light fini slung nail into the plaster 
a number of times in a vertical row, not 
covering more than 4 in., as shown in 
Fig. 3, to. locate the exact position of 
the lath under the plaster. Then take the 
switch box and place it with the open side 


turn of the 
center lath, 
and to make 
cuts into the 
adjacent la ills 
to the edge of 
the plaster, 
after which 
the exposed 
wood is cut 
away. T h e 
box should 
now ilearlv fit 
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in the hole wit 1 1 the lugs extending, al- 
though a little trim riling may Ilf necessary, 
just enough plaster is cm l away at 5I1C top 
and bottom sn that the lug-- will tit ;l gain Hi 
the exposed portions of lath. The lugs 
must be a dj listed, and perhaps reversed. 
SO that, when they are pressed tightly 
against the lath, the edge of the box will 




Soldering ilie Conn Kitano la Impurdnt 4iMJ SllOlIld 
Not B« Omitted for Anj 


come Hush with the Surface raf 1 he pi a -iter. 
After tliis, the box is set aside temporarily, 
and I lie opening itl the wall appears as 
shown hi. Fig. 4 . 

M ringing (lie cable up through the par- 
tition is next. Take yoisr auger aild bore 
a Jfi-m. bole straighi up through the 
center of llte partition, right und-.u tile 
outlet, as shown in Fig. 5 . He for© 1 m ring 
the hole be sure to measure il? location 
with precision as a slight error may result 
in a hole through the finish floor. Tore 
up through the sub floor, which forms the 
lmsement ceiling, and also through the 
plate of the partition. Mow get a length of 
ordinary furnace chain, drop one cik! 
ilttougEi the hole from above, and let it 
liatlg (town into tin? hascittcnl. anchor- 
ing the upper end to prevent the entire 
chain from slipping through. In case a 
wall 0111 let is made more than a few inches 
above the h use board and one cannot 
reach lEie plate to insert the chain in the 
hole, the chain must be lowered to the 
plate and anchored, as before. Then 11 
slender wire, having the top end bent over 
to form a hftok, is pushed up lliroi;g > h ihr 
hole and the chain is " Imbed” out of tin* 
partition from below, Hem ope (be metal 
covering of the cable at both ends for 


about 6 in., Fig. d, and bore the ends of 
the conductors about 1 in., after which 
the hared ends are hooked to the furnace 

chain as indicated in Fig. 1 . firs upstairs 
again and pull up the chain, having some- 
one feed the cable into the hole, When 
the end of the cable domes thro ugh the 
huk in the wfd], remove Use chain. At- 
tach the damp pare 1 ji I lie connector to 
the end of the cable, slip St through a hole 

in tlm hnx, made by punching cut ra per- 
foration, am! screw the nut oil the collar 
front the inside of the ho ft. This fastens 
the box and cable together securely, as 
si lawn in Fig, 8. Small woods crews are 
11 sei.1 to Fasten the box to file lath. The 
hared ends of tlie cable are clamped under 
the terminal screws of the flush receptacle, 
which in turn is fastened to the switch box 
with 1 he two small screws ace orcipn living 
it. and the plate can be attached. The 
plate will cover the ragged edges of the 
pbixier. If vi m have been careful not to 
chip (00 much away. 

Thu East part of die job consists merely 
ill connecting the other ends of the cab lie 
to the nearest ceiling outlet in the barm- 
iiai:n l, c.ir to the ni'iru cim rmi ieut point in 
the basemen r rircuir if the wiring is open. 
The diagram, Fig, 9 . showj how the wire* 
ore connected. The end of the flexible 
1. < 1 n 1 J i.l i ( h also attached to a ceiling outlet 
with a box connect or. When making; the 
wiring connections, he sure to have the 
main switch of (lie house circuit oft’, so 
that there will he no danger of shock. 
Hare each conductor of the basement cir- 
rnit for about 1 Y- in. at the point where 
the connection i> to be made, and wrap 
the bared curls of the cable around them 
as shown lit Fig. 10 . following the correct 
method of permitting the solder to flow 
between the turns, which insures a good 
eon 11 act ion. All traces of rubber covering 
should be removed, and the hared ends 
sc rape rt perfectly dean to make a good 
soldered Connection possible. Apply a. 
paste flux, solder, which is absolutely 
necessary, and cover with rubber tape and 
fried m tape. Turn on the main switch hut! 
you will ho able u> get '"juice”. 


«A 1 ways use a new tube in a new casing; 
an old tube may give way ami the tire 
run flat, so reducing its life (hat a new 
tube ivuuld have been cheaper. 
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Rubber Hose Stops Thumping 
of Water Pomp 

Thumping of an automatic electric 
water pump, whkii is especially notice- 
able at night, can easily he eliminated by 
insert Lti.fr a length of rubber hose in tile 
supply line neat the pressure tank. Cut 
out a section of the pipe about 12 in. 
long and sub. it it site the hose, pushing it a 
COliplc of inches over the ends of the pipe. 
Use hose damps for fastening the hose 
securely, The rubber expands when the 
pressure increases suddenly and thus 
eliminates the noise. — K. I\ Smith, Turner 
Center, Me. 


Split Wedge Help* Pulling Natl? 

A heavy nail may he drawn a short dis- 
tance wish a light hammer without break- 
ing the handle, hut drawing it further may 
cause a break. IT a block is --et under the 
head to raise the claw, the risk is lessened, 
hut a block of the right height isn’t al- 
ways at hand. A spin wedge, ns shown in 
(he drawing, can he kept in the tool box 
for I hi? purpose, ft is made from two 
pieces of hardwood, preferably 



For Fulling Heavy Nail:;. This Split Wedge is a 
H-anily Addition to Your Tool Kit 


maple, about 14 or 35 in. long and taper- 
ing from 2 in, at one end to a point as 
indicated, Roll or screw the pieces to- 
gether at the wide ends, with a 'hii-in. piece 
of wood between them. In use, the wedge 
is inserted between the work anti the 
hammer with the nail in the slot, and as 
the nail is pulled out the wedge is slipped 
up.- W. F. Willis, Los Angeles, Calif, 


CWortl half bearing's can he repaired by 
1 ruing up the races arid substituting larger 
balls fur I he worn one s. 



Woodworkers' Vise Cmv Be GTeally Siixnpih^n::! b? 
Fi'iing h wah Anjjlfc-lrea .Jiw:. 


Angle- Iron Jaws Strengthen 
Woodworkers 1, Vise 

By providing an ordinary woodwork- 
ers' vise with angle-iron jaws* its life will 
lie greatly in creased, and tlie piece on the 
bench edge may he extended several feet 
in provide a so lid edge that can he used 
ns a light anvil for shaping sheet metal, 
wire, etc. Vnu can recess [be wood so 
that the angle-iron will come flush with 
the surface of the bench, or it may he 
left to project above the surface to serve 
;is n bench stop for planing. Drill and 
counter sink the iron and use flat-bead 
screws, which wilt come flush with the 
surface- Projecting screws would, of 
course, he sure to mar the wood that is 
held between the jaws. 

Silencing Brake- Lever Rattles 

If the emergency brake lever in the 
model- A Ford develops a rattle, the noise 
ran pt>ei] he stopped by inserting a piece 
of thin cardboard on each side Ot the 
catch and shel- 
lacking it on 
one side next 
to the handle. 

A rubber hand 
«r a drop O r 
1 wo of sol - 
dec iv ill also 
correct the 
E rouble in case 
the button on top of the brake lever should 
begin 1o rattle. 
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PktEt Table Pitied wi: h 3 Rcltcr Edit H uMinfi the Paper 
Mplm® Wvik anil T-jm* 


Improved Paste Table for Paperhartficrs 

Paperhangers can handle wallpaper 
much easier by using a holder for the 
roll :lL the end of the paste table as shown. 
The fixture consists of a frame made of 
flat iron with the ends bent over at right 
angles and drilled to take a wooden 
roller of the proper length. The whole is 
sc reived to tEie underside of the table top. 
The provision of two strips of wood along 
(he sides, h paced apart .so that a standard 
w idtl 1 of wallpaper will fit between them, 
was found convenient for panting, as 
there is no risk of getting the paste ofl 
the face side. The small amount of paste 
that gets on the edge of the strips can 
easily lie wiped off before coating the 
next piece. — C* JL Sample. Augusta, Ga. 


Improving the Babbitt Ladle 

This babbitt ladle lias a long handle and 
two spouts which are fed through Ernies 

in tile side 
near the bot- 
tom as shown. 
Til iss arrange- 
ment m a It c s 
it possible to 
pour mtial 
Unit is entire- 
ly free from 
slag. The 


spouts were made of J^-in. sheet steel, 
heated and forecd to shape, after which 
they were welded m the Clip Another 
advantage of this ladle is that th-c risk of 
spilling i'. greatly reduced, and conse- 
quently also die danger of injury. 


Sheet- Meta I Disks Cut tn Vise 

Sheet-metal disks, can be cut without 
any oilier tools than ft vise, cold chisel 
and a hammer. A hole is drilled in the 
metal to fit ft rod, which is held vertically 
itl the vise, serving as a center on which 
tike work swings. Similarly, a cold chisel 
with a sharp cut ring edge ts clamped be- 
tween (lie jaws, so that the cutting edge 
just projects. If the diameter of both rod 
and chisel are the same, they will be bold 
equally tigEit, but if l lie rod is smaller, a 



Vis*. Hairmei jr.it Cell! Chisel Are the Only Ttioh K*' 
quired lor CuUtHS N«E Shqd-Meul Disks 


piece of wood is used to block it up, 'Hie 
distance from the center of fbe rod to the 
chisel edge should he equal to the radius 
of the desired disk. In Use, the piece of 
sheet metal in moved over the cutting 
edge and tapped lightly with a mallet. 


Lacing Belts with Bawhide 

Lacing belt s with raw hi de strings can 
he made much easier by holding the tips 
of the rawhide late over the flame of a 
match. The fire hardens the leather and 
forms it stiff point that is easily inserted 
into the holes in the belt, — A. C. Wilson, 
Columbia Cross Roads, Pa. 
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Cleaning Shellac Brushes 

The proper way to clean a shellac brusll 
is to use alcohol liberally, A tomato or 
soup can, .suiting file si sc of the brush, 
is flic best container. With enough al- 
cohol to nearly submerge the brush press 
the bristles forcibly s i dewi ? e on the hot 
tom of the container, first on c side then 
(he Other, time and again. Alter most of 
the shellac has been removed repeat the 
process., using clean alcohol. It may even 
he necessarv to use a third portion to get 
the brush perfectly clean. Then iree the 
brush from the liquid by shaking it, and 
wipe with a rag. Don't throw the alcohol 
away, but pul it away in a buttle. After 
it clears and the shellac settles to tlie bot- 
tom it can. be used again. In this way 
there is no waste. Much trouble can be 
avoided if the brush is cleaned at once 
after a job is finished. If a shellac brush 
is dry and hard, set it in alcohol for several 
days* covering the can to prevent evap- 
oration. The writer has a brush used for 
shellac only for more than 10 years, and 
it is still soft and as good as ever. — C, D. 
Cheney, Lyndlmrst, N. J, 


Improving the Draftsman's Tri-au^k 

Draftsmen's triangles can be trimmed 
down so that the inside edges give the 
proper angles for laying nut screw heads, 
1 breads on screws and bolts, sections oi 
I-heams, and anything ^be j (1 which line 
angles used are more or less standard. 
Another idea that has been found useful, 
is a slot itl tile lower section of the 
triangle with small holes drilled on each 

side, these be- 
ing spaced CfjUL- 
distantly and 
laced with thin 
copper wire as 
shown. This 
provides a 
f|uick method 
of making uni- 
form dotted 
lines. — G. Bur- 
rows, No. Tu n - 
awanda, N. V, 


CfWli en out of cast-iron flux or scaling 
compound for welding, fine table salt 
makes a good substitute. 


cjjoss stenort 



A Convenient Siw G'jirit Tint Wsll Save You. Time 
in Cutting T'nronjjh W-al-lbWErd 


A Saw Guide for Cutting WalLhoard 

For cutting wall board quickly, the il- 
Ile strafed guide vv ill be found helpful. It 
consists oF two S-ft. lengths oi 2 by 6-in. 
stock, nailed together at one end with a 
EO-in. piece of stock between to 

serve as a spacer so that the wallboard 
can be slipped between, A saw slit is 
made through the center, and the guide 
is erected as indicated.— Robert Paulson, 
Hutchinson, Mi mi. 


Finding Cracks in Metal 

Surface cracks ill small metal articles 
can be detected by cleaning the articles, 
m a hof soda solution anti immersing 
them, while warm, in kerosene. They are 
then wiped dry and coated with white 
wash. After this is dry, the article is 
struck several blows with a hammer, if 
there arc any cracks, the kerosene in them 
will ooze nut and show up on the white- 
washed surface. If the objects arc too 
large to be immerfted, wash tEaem with the 
soda and proceed as hefore. 


Kerosene- Snaked Magazines 
Used for Kindling 

Discarded magazines, wrapped into 
tight rolls and bound with wire, make 
satisfactory kindling when soaked in keru- 
sene. The roll is safer to use than loose 
paper and burns longer, forming a good 
substitute for wood in starting a fire. 
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trow SLIPPING PULLEYS CAN BE CURED BY LAGGING 



Ahliaugii Wot Interred as a Permanent Remedy Eot SlappIriE Fiiltrya. This Method nf LaKELriK Wfli Last 
a Lone: Time. aaH lhs Wrap'nirsR Can Be N«ma.vod HeiewqJ in * Few Mrmi-r.r* 


Cast-iron pullets keyed to the shaft 
0i small bench saws. often give trouble 
owing to the surface being worn smooth 
by the hell. Hell tires? ins >s of little or 
no avail, .arid a stiff tension on the belt 
i.s usually considered ihe cutty alternative 
cure. However. this results in excessive 
wear on the light bearings in both the 
saw anti the motor, and is therefore not 
desirable. Belt slippage on small iron 
pulleys can best he remedied by lagging, 
or wrapping the surface with something 
to increase ils Friction. To do A satisfac- 
tory job, otie cannot stop by merely wind- 
ing the pulley with thread in crisscross 
fashion, spreading glne on ihe thread, aL- 
1 3 n: i ugh this method has been found sen 
iecahfe for a short time under light loath 
But when taking a heavy ripping CLLl with 
a l /i- hp. motor, the thread will let go cn- 
tirelv or will break and wind up in the 
bearing. After experimenting with several 
other methods, the illustrated wrapping 
was found strong enough for any strain 
likely to he applied to the saw 7 . The pulley 
is first wound with a layer of friction tape, 
the wrapping being started at nnc side 
with only tFie edges overlapping 1 slightly. 
Be sure to wind it as tightly as possible 
without tearing. On the average flanged 
pulley only a single-layer wrapping is ad- 
visable, because, after the thread has been 
wound on, the lagging will be so bulky 
that the flanges will not hold the licit in 
place under a heavy load. Thread a strand 
of cobblers 1 thread through a fairly heavy 


sewing needle, dunLEe it and tie the ends 
together after which the thread is thor- 
oughly waxed Begin at one side of the 
pulley and stitch through the tape, back 
and furtEi from ope side to the other so 
that tile strands Cross the pulley diago- 
nally, as shown fn the right -hand detail. 
Pull the t Is read fairly light, hut not so 
light tliai is will draw the tape loose. 
Continue the sti idling all the way a round 
ihc pulley. Pass another length of thread 
through the needle, doubling and tying 
again ip the same way. Wax the thread 
and start winding at one si fie of the pul- 
ley 7 , taking a Elalfliitch of the thread over 
every second one of the cross stitches. 



Th,t Thread Will N<U Unravel At It la Tied Id CfdSS 
jE^ranidj S-litzlved tn T ip? 
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Keep l h-e strands c lose together but sepa- 
rate, so t licit they will not he doubled, anti 
he sure To keep them drawn tight. Con- 
tinue the winding in this wav, hjiltltitchitlg 
each winding to ilie cross stitches until 
the pulley face has been entirely covered, 
Then sew the end of the thread into the 
lagging in several places so that it will 
not loosen. After this has been done, the 
lagged surface is given at lea-i two coals 
of shellac. When thoroughly dry, put on 
the belt and .-.larr the motor, Do not put 
the pulley" under a load immediately, 3?lil 
allow it to run idle for a short time and 
give flie belt one or two applications nt 
dressing. This will collect on chc lagging 
and serve to level die strands of t is read, 
besides providing more friction. The cross 
stitching prevents the thread front tin- 
winding as soon as one or Two strands 
break. In thin way, fraying thread will 
he held in place unlit the lagging is virtu 
ally worn out. While mil n permanent 
remedy, this method will effectively pre- 
vent slipping, anti it takes lust a few min- 
utes t« renew or remove the tagging when 
necessary, 


Electric Fan Settles Liquid 
in Thermometer 

When (he column of liquid in a thermom- 
eter is separated, and it cannot he shak- 
en d o w n , attach 
the thermometer 
to the blades uf an 
electric fan as 
s h o w u , using 
strong rubber 
bands to hold it in 
place. Be sure to 
get all the liquid 
of i lie thermom- 
eter on one side 
of the cciuer of 
the Fan so that when tEw latter is run at 
low speed for a few minutes, the liquid 
will a 1 1 be forced toward the bulb. Ther- 
mometers should always be hung in a 
vertical position even when not in use, so 
tli at Lite column of liquid will not he 
broken — Dr, Ford Carpenter, I.os An- 
geles, Calif. 


fTTlie ends of a revolving shafL should be 
inclosed to avoid accidents. 


Portable Canvas Garage for Tractor 



CatW-as Garage for Tracer Frotcels. It acainal liic 
Wf-aUitT When L-rft 0 lit them 


As he was often obliged to leave Ids 
tractor out in the field on a job tE:at rv- 
uLii red several days, a western farmer built 
n portable garage of canvas to protect the 
tractor against the weather. A permanent 
roof was provided and the canvas Sus- 
pended from the sides, When the tractor 
is to be used, the sides are rolled up and 
fastened to the top with s traps, The 
Upper edge rtf l!ie canvas was attached to 
tile roof b_v means of I by 2- in. strips se- 
curely bolted to the roof and sewed to die 
canvas. Any slide repairman will do the 
job of sewing tile strips to the canvas. 
Suitable grommets should be provided in 
the vertical edges of I he canvas so that 
adjacent si ties Van he securely laced to- 
gether co prevent them from being blown 
apart in a storm. 


A Cardboard Drill Holder 

A piece of corrugated cardboard, tacked 
1o the side of a shouldered block of wood, 
makes a satisfactory lioldcr for small 
drills. A narrow strip along the top is 
lorn away so that the divisions for the 
drills may he seen more easily. Several 
applications of shellac make the paper 
durable. 






Tht AjeftMrt#" Smalt )imih( sipjft lJurciu. Inf. 

I_TERE in another plan that has the wanted 
flexibility of everythin# dr the first floor 
for the first, anrl more rooms on the second floor 
ivhen needed. After the house is completed, that 
first-story bedroom will he a source of comfort 
and Convenience that practically eve tv otle will 
cherish, 

But you can leave that whole wing off. If vQur 
tot is only forty feet wide, that will F>e the tiling 
to do. The it the house becomes a five-room type 
complete in itself. 

Some folks wonder why wc left o(T the usual 
dormers ill the front roof. That was not acci- 
dent; it was planned. The idea is to get the true 
Dutch flavor — a broad expanse of unbroken roof 
designed with a graceful curve at the eaves. Such 
roofs on old houses of the Dutch period are ex- 
tremely beautiful. As a matter of fact, dormers 
could only add needlessly to the expense, for 
each of the bedrooms is cross- ventilated and the 
bat Ei ha > adequate lighting, ] here is planned convenience -it everv turn. Plans for 
small homes fit or misfit. All depends on the family needs and what can he afforded, 
1 Ins one IS not costly. Whether or not it suits your family depends ott personal taste. 


lpS?i £l rcau y/ th* Unittrl Stitw. In*, wiu, fomirt to furnish a erm, 

tllr " 11 *' I 1 MI1 South, in Minn capo!*. Minn., from whuh 

alR* A b(wklct, cootjJn,nfc hwp n y,jevtt= Selected small-hd-USc pLani, mijf 1,M far the -pries of 14 cents. 
Tli* bureau is under ih v control oE 111* AmerErari InucLititt of ArchiEecH. 
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\ l‘lli ^ si* tillm. llioro is 


TOOLS 

M\KK BETTER MECHANICS 


an invention scj importunl 
in sill end; I i me and labor as 
to be outstanding in Its 
class and a world loader. 
In hand Icictls (he 1 anker"" 
Spiral Halehol Serew -driver 
is ibns di*t higuished. 

' V n ki f " Nn. .14* A. hinrl r i .1 R.il lu l 

(jrn'w-drivtTj I’ili'c, vvilh llirin- iviita S-'S.LCl 


' VanloMt"' \a. lilt-A. — Siyrjnn iti I mnlfi: nirilii 
ii lir CJiiiirk-lli'tam BciLml Y\ Ik'.. ■Si'mfl-drj'yrr. 
TJlJCC LiiM ^ , S 3 

VImn IIn'jiv ) 1 Jiiui 1 . i (.!. 3 l I 1 'jiJ Ir-mw. 

' V imi iMi ' At I !i> liiiiriLh far «Lril l.itv. lEimntej- 

eiJlDlljj, fli .i i*i*3d J;«iml , ii,LK|i'. 


Ndrl El ¥trH?iv. Cjif... 

Le-liljjli C'fniK. I'hilailtlrliiii. I'. S. .\ r 

" Vj.hV.HH'' ' Tr.'iilJ :i'»: I 1 1 ' li.r til) Mr- hi main HI 
am*l*jilF who t hIiwh Mk nine anil tilw.i-. lira I hciim-n 
the non: v dJ u.-;lr .2 1 !ic IteiE (oi»li he rj.n knjjr 

tthfn I w Nik tiimii (iiHnrj.'whffff: h rj.'." n chang t-n kr..iw 

that "Yaohw" itii Sm hiul jtju "tiiiti cbti Mt- 
moe* in i|'iihHy. cnrltiit}' tud sl-irnhl irk. 


!_! si J ■; rvuiiivnai Uv H'.'t ' ■ v 1 1 ti k lVi " Tl'TiI JhlViI;. 
"YsniHE"' Tne'lfi Bfi) Ini Mmfegttll In-lmr; llilicfcst 
IlIv liruHVH Aijtni nintli: I'ntfli Urilln. I'wij-Hpeei! 1 1 l - 
Inrli) iJiiiii IjtI iU. IvirMmr Tun Wmiches. Aalu- 

n-.fthle |I<M1Cll hlltl HTiiiLii UTlIl-*, K:lTh-' , ii'C I (TV:. ». liLd 
iJ^iid IJrULf, VLi:l^:i'. J.I re-itiLHL VjHEH. t'l L'. 
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Popular faces are 
shaved with Barbasol 


*' z Ff>rthe Wait who iiWrjJf So keep An friendly 
terms u-'itb hisjatt — S recommend liarbas&f. 
It's Yi ui f . . , side-steps all the old sha vitsg 
troubles, while making the whiskers come 
clean. I tH a Bnrhasol rooter tnom- 
tug when I shave, and alt day. too. " 



Jiimti 3. lTl- rf-itt [CicKliematt Jim} ti/btt ieaped 1 $ 
lame when, as it boy, be vjmjitiibed Jr.im J_ Sitlliiiin 
and 6itj been /.r mam ever titles 

Hirh*so( [CScEmOtti-lLs iH iluL pa ill /of 

S OME men never have chad seedy look 
i as if they needed a shave. How do 
rhey do ft? Ten to one they're Barbasol 
Believers because Barhasol E5 50 easy Oft 
the face that two j. hai rs a day wu n 't hurt 
the tenderest skin, planted With the 
tnughest whiskers. 

Like magic this new, quick, modern 
shaving cream softens the beard while 
holding the hairs straight up to the 
blade. Crisp and easy the raaor slides 
along- no pulft no scrape. Its wonder- 
ful ingredients protect you* face. Your 
skin actually feels better, softer, mote 
relaxed— after the Barbasol shave. 

Follow these directions atjd 

yqit'II fallow the croud 

% w Wet your face ard leave if wed . . . 
% m Spread on Barbasol, Don't mb it 
in— just he sure it's spread un evetd'i 



between the hairs J a 

Wet a good blade and 
SHAVE. 

That's all you have to do 
to get the finest shave in 
the world. Id's simple* 
easy* quick. Tty it today. 
Generous rubes at all 
druggists'* 35 c and G5p, 


will quickly make YOU 
a Barhasol Believer, tOO, 

ED t?lJ A refillaUe Tetri! 
r IV Ei Ju Ttjcn jiimish.TiLuc 
7 5#, wiiils yi>u.r f.Kr r.iine «r usiunE 
*« handle. Finest quail W; cud 

f* 4 itijy 1. 1 .■ r i_ _ i hill iiiJul:. Mail 

tnriee emfity BubaioL i-mwa (13* 
or h 3* liK. nr i u) ^-irh -your [incur 
iniL We will ma.il cuuch- 

briuh aSioJiiiccljf free m-Lih. y-Oiu Sen 
□line 4 v i ii i" j I eikseaiiiij on haodl t. 
Thu Birbisel CofflJ^oT.tiEpL IS. 

Indiartipelis, [r.iiiana 



L isten to 13 a r bn sol Ben and His Boys — ■ 
Laughs— music— fast anij feu-in us An— 
the happiest entertainment on the air. 
Tune IN, every Monday, Wednesday 
and Ffidiy ncniiij; at K;l^ Eastern 
Standard Time, Columbia Net" 
Vorki ScitJtmt WABC, WMAIJ, 
WCAC?, WXYZ, KMOX, WH.K, 
W JA S, WU AC, WCAO.WKBW, 
WlSNI. KMBC, WCCO, WKRC. 
Wp£M r WM^t, WEAN, W5BI5, 
KOIL, WADC. W t'BL. WDRC, WPG. 
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NEW 


Book 


for Tool Users 


"THE DISSTON SAW, TOOL, AND 
FILE MANUAL" . * ♦ SENT FREE 


Just nut ] The most interest- 
ing Ti f'lj >f ii I k#k aver offeied 
without elturpe to lool ilierii. 
Full i.i-f information to make your 
work with IdoLs belter and easier. 

It Lrll.H Euntv io cLoote awl uu 
circular eaws* band saws, hand 
unwf, r»|i bank Sflwn, cop- 

jcif.' buVv“., EtMiipa^H HAWd t Ste. t 

a ml how to aharpon your saws. 
It Nhowu how [y arljusl, operate 
and refit hwii for ehnirir: In 'ine 
wnkehop outfit?.. 


l C 

Ii 


This new book also tells ami 
e 1 low* Ijhhv to ecIccI (lie proper 
files or back saw blades for any 
u1.il how Io hold the work; and 
O vt to llme lutik aaw9 and Ideas 
mutt efficiently, 

II >hmvn how lo ftTiurprn rind 

ui*e cjiliiTict: wra-porr, and hnw 
lo rw levels, bevels gauges, etc. 

This new Diselon book with 
£29 illustrations, is worth dulEnrs 
Id any tool user. The coupon or 
j-rfiatnard will hrinj: it prompt] y_ 


DISSTON 

fT-arl-ii ** >'n r, na,,i % r .Vjrir Ti lt f, [ / 6 
IleiLhy IJ^mn*-Ssn3 r ]mr,.FJnaii', , Jplii* 
illf’in DiiaLoi, 4 .i . Lx J. , Tarvnio, (.'in 5 

fU'-Oil Ilin (1m llajw )j JfiinHtO?! IjRW, Ti^Ol 

si cd File Man ual ", jua-t pu blish ud r 
whirfi ttill* sruj ubinvft liow t» ekqose. 
UsA and curt 1 fur trails.. 


K"h3T._. 

,,i,i,| rM ._ 
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When 
the “Urge-to-Go” 


gets you . . . . 


GO ! -Go the itmn*? w;i Him 1 he ww« V al cutl— 
an Indian Mococycl^. Leave the sla** ch- 
closures for your whecl-clM h rtaya, Mow, wh ile 
your blood rurtsornl ynjetr iu:;srt Kitinf-, putlhriil 
in T.iOUrgomc!Ti — rhh-it lt:;jjn, lithe KlutOr'H.'yt:le. 
Let the wind tear at ycnir h;ur- 3 let a 111 : sun brat 
down on your shoulder* - . - what do vcm t^ine P 
A ml lion miles invite you . . . ll mil I ion miles, 
every one :t mile of joy — at the lowest oust in 
the world. 

Vnlumhlu dealer art* i>]'cu ■ , tvi itc 

far dcEiils. Intfitrc ifctcy arc BiilpjKil ii[i. 



ADDHRSS 



ivtqrocjtcLEs 

lNJHAH MdTOCTCLE Co. f | 

Dept. A- 4 „ Sphingfeeld, Mass. 

IUkur send foldrr no Indian Motoewclca. I 

- - - - - a a j. t J r ■ r ■ | 

1 ■ * ■ * - “ *■ - r - a p - r ■ i p i pa ■» laiiriii I 1 

1 



J-HEItfiis no introduction 
which carries the dignity* 
prestige, or personality of 
a well - arranged business 
card. A tab of perfect bus- 
iness cards will be sent in 
response to your request. 

JOHN B. WIGGINS 
Company 

E.inbLiditd 1837 

I E 53 FulkriuJi A vc.. Chicago, 111, 


WIGGINS 

f re tries s BookJorm 

CARDS 



Sport Bodies Eor Fords 

TLiihlbdflt <; O Q C A 
Pi-lrfic JO— 

SmJ JOe list ceiakfr lhcvinr all 
ir»d«lr uf fcu-llca sir a ether v-*ulcr- 
nvnt rtr F-.ril Hrilduvr.lia IN 
(■-riaHMiJra n* 

SESn 


H.lu Taut 


TnioOlmy Or 


Sport Factories. Dept. B'l, Attrtrii Illinois 



rO 5 . 1 u 1 - " i 11117 1 


L**V 


MLHfMt-bl C ■! «a 



Get Into 

# The Shoe Business 

yJWithout jnwetfmentf 

/ iK, .l,,rl y*n 

mO -'f.i.KJ rr.'" >J 
Eauy nick a«r hLtk-I m "t** 
nr plan F'-uy in cife.? crOin JufI 
■tdff me iirnauii Tunn lln e-T 
« W inO flwlrfx PC* Ml*. 

■ ftd L^llfrcu Wr Irll M» Sid 
■■Ke-i Iv Mil Pil-r-ii wl nicHirr- 
ssrrt Ci*nrn Iuim [wr TmL Hi HU 
rkiiJCMi iiuriEM ir-impt drll>-irr>a 
rrin'ww'w-iFii '■ S“ »* * ‘ 

■■P** i. j i wi.ii gtui »wi a--iu- wif? 
iia hlHUPW. fPHW^ 


T*HNiRS SWOE CO, 

B 74 -C Sinai, I ib I an, ■bbi. 


Experience Unneoessary/ 
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ClllblDMlHL^Ullr!V». 

iil — bu ndi* n ii.nl jifiu 

ran hi,v« In k-.i 

■&is.-l*rb iLmi HI .mi. 



Cn m bliia iLmb T^rrita 
.1 ll.ri^i R-I^Sq. 

- ■UL.lkr^ li an-^T 
IP*J — ** 1 1 |rr r — £*-pih 
WHr pLaia rulr . Lrii-% 

niM liiodi |Frrirsclsr 
— U..W. 





Fttfaft SIei-] 1 ipc No. 
5-** — ■ r 1 ■iB-ilvrl im 

IlfliT -fpd ] £ I b ■ — • 
bL *IeI bj 1 p ! cm — 
■ 1 r * p K « Krilbk iicrli 
KlkL.. 

I2n> 


Starretts 



for your |ilnne 


«? »r 


eoaeh - model 


Wherever a job rriitiirc-N aceu- 
rale measurement — whether 
it’s the roof of a bouse or the 
bala nee-stnff of n wrisl-wnleb 
or the wheels of your coach- 
model — you'll find a Slarrelt 
TooJ that rams madt-to-vrder 
for it* 



There are over 250*0 different Sfarrett Tools. 
They handle measurements between 0-0001 
inches and 100 feet with unfailing accuracy. 
They handle scores of different kinds of 
measurements. 




Send the coupon for a copy of the big Starreit 
Catalog Nu> 25 B A] J ” that describes and prices all 
of these tools, shows how you cun use them 
to do better work faster. 


eH7 
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lift 



THE CIGARETTE 
IS MIGHTIER 
THAN THE PEN.. 


No thanks, Mr. Webster „ . . no words 
today, olugold, the cigarette itself, 
tells its own story better than all the 
diction In the dictionary. One pack's 
worth more than a thousand words. 15$ 
victories in 165 public taste -tests of the 
four leading brands showed how even a 
few puffs could tell OLD GOLD'S taste- 
’winning* throat- thrilling story. Light 
up * , * and write up your own Opinion. 

C'J‘- LojIILi r d t: r Iili, 

Old Gold 

cigarettes 

MOT A COUGH IM A CARLOAD 




CATALOG 

FREE/ 



OUTBOARD MOTOR B OATS-. Kur Em ry Pur- 
pose and fLwcty Pur j<- — T he very foaicst: anil most 
teftworrhy Boats tor family tjac. and « strictly up. 
to date linSul Step FJdih KucLnit Modcii. HeJlLlcj 
UforLl'a Outboard EndiLTftAce PiMfJ, 

tllltltflj 

FH.H 

■ ■rJ no* 

Mogt complete lane ever offered, at Iv-dl moocy- 
Cinet 
tSIJtl 

AA^DP— 

SfeueaLL wood , c ther* Cn n vo a coveird. LUl it, swift. 

Bare, strnna onjddurAlile. Muhy cclot Cc 




Maho^pny RiumbonkL ItiflJKl IfifE. Sperf SStoSS 
mi, per hr. CompEebs with 4-cjnJs Ht-iOtir# inataUed. 
indudLog e1eci.el-t atdfter end c-cv erne -KCiir. 

CATALOG rarE-EA VTAHIIHEY-OnOrhl BT IHL 

Pwo w pin-re- iA-J.-; nd itr h.af j^st an a»rr.-rKbvi in (45t 

> TWO UROE FACT ORrE3"< — ■ 

THOMPSON BROS. BOAT MFC. CO. 

115 Ann St / lTrifein- V 113 EtmSt, 
f t.5 Hi HiL> r wiS. \Eilhrr Place/ COHTLflnu.N.V. 


Catch Fish! 


Keb, MJok. Muakrnia with gtHP^ C 

Ai.r oeif I'Vhl n.: cklvkiMiuii. * ■ 1 ■ — -i^Ma p^ 

STEEL WIRE TRiP. ;,,r i jr D1EE T H A P OFf f H J. n « llDIV^llD 

f7.i I FI Bn ir -if mi; r lAmciia l , ‘lrh P-nil lltl ■:■•;■ rinr-:. I> nor i 
WALTON 4UITLV Cfl. r JUNIATA AVJ., ST, L*?U I'S . MO. 


factory to Rider 

M Han HO to HI- na tZm Mu*r1 tL-rprj jwu 
“irU-rL frit a. 44 Kfrta-i. . *juL«ibH. 

30 DaysTree Trial 

W* ahlb m i0pr---T.nl IP iinL uta/lnl 

a^was n J™saiti ( 5Kr 

mK hil-nF- 

I ur« H l imi-3 Wpli- inf iniwkiu MV 

1 : ill ilnT r™| Mn^Tfti'l-crmi. 


7“! FORD VmS SPORT CAR 

Jtil'-J- ri ■ lis-ii be- pilUni Had pice i 
i fawW Tb*J Atr C • ’ = Jv *5 

frT |2L_- SlUCY S 


i JS-PfiJTT' 


i.-iLiim jiuki tr,*Tji,M.i [.nnra* 

li™ -nf rmnll l^th,-?, In Anirrlci. 
Hrnfl Ero cents fnr 33 |:*iireeiiMl<ic 
>hi. rj i; 4 nit inr'iiM. dm! (.if*™™, 
Twricli blt™, iwndBnw^.ere. 


STPHER-ARCON CO. 


^IriflToUhi* 
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\ou call it an j£ u f omo frjl e 

But- 

we call it apparatus 
in Ethyl laboratories 



Taking 1 eHt: CnmJpTEiilbn ptcUurs a Stork 
sp^rLal 175 jxmnda ciimpressmii ie ^ much higJi^r 

prtBEitPfi !,i'i«:i Li a L of Liny £jif on the market, and 
ikli engine is; operjclng sat ml aciari ly on E thy I Cl njaEine. 
Su-di Jiigk prunsiirt: devcluyi j)masin|r peromanc e. 


F ROM the garage doors of the E th yl 
Engineeriiig La botiLtury in Dittfiit - — 
cars come and go. Stock cars, spec in I ears;; 
cat? like the one you drive today and like 
the (me you'd probably drive tomorrow. 
They aj^; a part of the apparatus that en- 
gineers of the Ethyl Gasoline Corporation 
use in their everlasting search for fact. 

During the past three years over 500 
cars have been purchased, many of them 
worn out and destroyed by gruelling tests 
that tell the facts about motor fuel. 

These tests prove that Ethyl Gasoline 
gives more pawcr T that ic takes better care 
of your ChTj that it does nut ^knock 7 ’ and 
that it is admirably suited to the needs of 
any eat sold today. 

All Ethyl Gasoline is made from jvjrf 1 
gasoline. it all contains enough Ethyl fluid 
to control combustion. Try' it yourself frem 
(hi ptttnp ihut ittars (he Ethyl em&fcm, You 
will like it. Ethyl Gasoline Corporation, 
Chrysler Building, New York City. 


=2 = | J- ^; L ™ 

WdUWI | ftuLj 


I k. 


ETWH. 

GJ- 50 .JHI 


TVi*r iIli'i :t Ingrcditr.i wiv J in frbijfuC/ 11 i\ivr J. 


lE-G-C, irjTi 


ETHYL GASOLINE 
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FOLEY«ScSAW FILER. 

This 001* i:i:irhirii' lilciA Ail k.i III In er hi s* in I Ju-WK, 

band '.'««■ ii !■■ I L'Pirt :-- -ml cin:ijLir auwi nmcb be tier 

1 1 1:1 n 1 1 j i ■ ui'jit ci pert bund flier. Its workis- jneclisn- 

| daa.l]>- CbMUTAlf, n'illi OVflTY t<Kdh e*flC<ly USlLf^Pin 
In niic, bnijjfit ami apci'inn*. Every tonrls cuts — 
tliat j» wbv iki-iv ui»eru !i.ke Foley-fiEed swi-n-fl 'be-it — 
Huy riar brttcr. iuUi, clnuier, rrwrr nod istpy 
sLur p [ruictr. 

Make BIG Profits 

TRUE PLAN tctls ynu how to get atArtmE. Eny 
to set budiii'-j*" — ii tm ciptutriM brifnia yoit niiwo, 
EHl* out oJ every dollar CLEAR PROFIT. J. W. 

CrenicfliiH ti.t ii'H, ". . . I 1 1 _i vL- Ji Kulty Fiii-f Jiid 
lr in a meme,j„m:ik*r buemuse It turns out (mtt- 

r«cr WMK, - - 

YOU r.nn Jiivn your own steady business, too. 

bniall tat'ltfi] puj" you hH> flJai :, B r ( 

wii.L heLp you |iid blurted. HuolE rauiimi billow For 
FREE FLA-M ei e,*. 


Foley Manufacturing Go, 

212 Foley Btdg. 

H Main St.N. E. Minneapolis, Minn. 


You can tlo it til inn piiwa qu the Foley 
Automatic iSh'lw Filer? Starr IIL sjimT: ritnu 
and buikl 1 1 1 s -l tiuc-pnvinR cash, husinnss of 
IE. Yunjder LtipL r+it-'i. , I fll-nd 
S A. Al, to 5 lift P- M. at uel iiver- 
niece (SJb.SllI . Flunk brudi-k 
. . <.:|l-jiivJ hip SSA.Iia In Three i liiy*. 

[icei.Liiu3 


Earn up to 

2 == a Day 

In Your Own Business 


PL*ua nniuL nu f'KEE PLAN and tell tus bow I ran 
start my own bud nr-w :n j-ikuyi limn lib-iir saues on tbe 
r'ljijc}' A iLton i;i lie Saw Filer. 


Naoie. . . 


Address L 

£Sty atul fitat*., . . , . | 

BP * 



E.ONO FA KINS CO. 

fl?3 Ksipi St.. Sprinafirfd. CHiio 


A New 
Business in 
Your Tow 

A iltl W-U' tsihrri i fled uj itl fascinat- 
ing business. Moke- And sell Crispett&a. 
DclicitnucoafTtction . Yoimp and oEd | i kethem. 

CtumtMiEbin And u|?uip for mart. EoTsiake. 

I supply yvcrjtblnK. I£aw rTwHeriAl plentiful and 

(jltoAp. I’rcjJitA biff, No town bwj small. Start naw. 

Quick, Sucre s* Passible flR 
Itrw r.:i, viliu^es; cipr n alittLo retaif store; *r,. begin at 
hunLLd wbolejialn to ubi>rM r pro*™, bilkers, druggist^, 
parka, tiaae'iiul] games, pUiii:'!;, waysHio stands, 
Exceptional Profits — 511, 2f*> sflles in £ 

montlm reported by California hnnn. Kcw Jcmey &4.0CHH 
profits in Ln*s tKan turn TnontlLfl. Revdl of SElchigim Wrol*i 

'■iluilu fffion my first day." A- Lcib of Muratreal wrote; 
"My aaita Av<irEjgmJ $JOO per wrek,” 

WeStArt You In Business fa? Lift In rnt.rr'y. Supply 
itiKhincs,e«tr«t fornutlA 5 h and tawtpAterinL IJtlia capltil 

(ttortK_ytyu. NocspAricncc needed. 

Write SOr'^ou-li Of E-scti” 

'—Ll'i Cti Lluii» , .:uii:-l , "_-TfKJ |r^.* 

fcra fTc-m nthr-ra — NciLdr 

«E'i>a£irK'll l ClIIj 
3jCi^ tty itiifi. 


fl¥tRA&LNt> 


Send for Free Catalog 

2000 iHustfitionji-Di^ 
mends, Witches, Jewelry. 
Largest Diamn nd Bt Wateb 
Crccti l House in thcVCbdd, 

L0FTJS BROS, & CO 

niiA m-ui 

IQ> H», SUIt >(.. CtlkWIO, AM Pi'i* 





Burning Feet 

Ended in 3 Seconds! 

T housands set huum ruHicF f^dii wis^, tjrtd, 

lii-.-ii.tt, aclnlna fi'i t witb Lbiii cailinf;, ivorj'-Tihitjc 
vji nlp.lijiifi L-Ti-rim — t! nolcut. Its xtotbiAK,. bealLr r nils 
a rad utiku-'hu uoickSy seutratt (* the jpriamcii tfe- 
SUC3 relieve COlipcBUon— . pud oil pnin and lvurndn^ pi 
J Kronrf-3. Uviia not stain, Get Cwih-iic today. 
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This Book,. 
SHOWS 
YO 


<» NEW 
Outfit 

for Your 

SHOP 


CiaLliiiE! rirziTrirr 
orwriiiLe In bfpc-l* 
aprtio i*'ecb AT* 
j-ns's 93 K-i«i 
FEzunii ltija S:iw 

. . a3“rf. 

i~ rjTn ji .-} ah f-ii v.- N .'i . 

LUttrO tQ IX'fiHI 


AhIc jprmsr Frj'irrl- 
wxre defter toe 
JUiy ATKLI?1iJ Al" 1 
■.'i:u wiujL [£ bt 
sjiCTH r-:iL Jiirvb 
tLeoi. ffrita lift 
:md Will ir-'J 
yop hit ijuiiirilitil 

L.Kuiii.ijj'Jy- 





I drill f'JT fin* nn! f l'l I .■! , l-"i 

Anita Ifc & Sack 

Saw. J'fi’ blaJe 


Itexd Suxl 


Work-Table, Bench, 

Saw H orse , Tool Cab inet! 

M AKING your own workshop furmituFt is FUN when you 
i have the expert ■guidance given in this new ATKINS Saw 
Book. The section on '' Building, Vour Shop Outfit" gives you 
clear working drawings and step-by-step instructions for ns-king 
4 p.-ii r of ■■ ti ir Jy saw horses, a folding work-table, a su bsCdnti-al 
ben-dtp a tool box-seat, and a handy wall cabinet for tools. 

And la help you do accurate joinery in building these and all 
other projeeb, eight pages of the book a*£ debated to wood 
joints- showing easy ways to cut arid lit 24 types widely used in 
shop work. 

It is a complete home-shop guide! Tells just the things you want 
to kri 0 w a bo ct 1 1 a "ic-craf ti ng | The pi easu re a nd profit i n this popo- 
lor he!.: by „ . - how to plan a new shop , , , what tools and bench 
rod chines to get . . , discusses 20 types of saws and their uses . . , 
tell) wher e to obtain plant to build SOO projects < < + shows best 
Wav to sharpen Sawt. , . lists boo as fo-r shop worker? r „ r and so OnJ 
Finally, you coir e to fifty pictures of "'Silver Steel” Saws and Saw 
Took selected for shop use r with reasons why they 
cut so modi faster, run easier, hofd a keen edge 
better, and last so much longer than ordinary iaw3. 

The book is brimFul of helpful information For 
a e-ii teur or expert, 1 1 h a* 3:2 pa ges, costs only a di m« r 
arid will save your time, improve your work and add 
to your fun in home-crafti ng. Thousands send! for It 
every week. Mail the coupon For your copy NOW. 


.'ir Kiss- Di-vela \) -S.sim 
A’lh. iS tvitir lO* 

- -f i ' 


E, C. ATKINS and Company, 426 5. Illinois St,, Indian opal Li, lad. 

I trielcst 4 dime Tar the new ATKI N 5 Sjw Hcaic. <?R I NT mmi ial:>w.) 

Street unirmrrmnr m-nrrrrn mi nnrriiirnnn mrrn nnn ^ir 1 r ■ r 1 r ■ ■ im ■ n ii wa u u «i 1 1 1 hu ■ - ■ 

City -State- 
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WHEN YOU BUY 

OIL 


Ordinary ri'lincral nils oFLen fall down Dal workshop 
jobs- Some ^gum" very quickly. Some penetrate 
too alowly, Qtbera giv£ way at high apteiis, and 
leave working parts exposed to frictionE)! wear. 

Tbrcc-in-Qnc Oil Is just right. For it is not an 
"ordinary” oil, but a scientific blend of animal, 
mineral and vegetable oils. It penetrate to emy 
friction point instantly. It lasts long without 
gumming, And every time you use it* 3-m-One Oil 
does three important thing*. 

It deans old, dirty oil from bcR-rings and working 
parts- It lubricates. And it prevents both rust 
and tumi&h. Used regularly in your workshop — 
on tools, motors and high-speed equipment — this 
<h 1 prolongs service \, saves many a repair bill. 

Three-in* One Od is sold by all good ssLotes. Both 
handy cans and bottles. Write now for free sample 
and ""Dsctionary of Uses,” 

THREE- INVOKE OIL COMPANY, DEPT* SOI 
1$U William Street, New York 

Factories: Rahway, B. J- - Montreal, Quc. 

3in0ne Oil 

CLEANS - OILS - PROTECTS 



HERB S A BOA T YOU 
WON'T HA VE TO CAULK! 



Even though she's been stored for i he winter* 

0 you slide your Old Town over — hop alKwtd — 
end go right away! bhe woN f t heed to be 
fewiked or caulked. The heavv, raondeak ♦ 
Canvasr<overing can't open up. ]^or docs an 
Old Town shimmy, shakt^ nr vibrate. And 
[he Ec-era is braced at every angle, m> u heavy- 
weight motor won't harm if. Yet an Old 
Town is light — easy m handle — and has nil The 
speed j'M want. 

Free catalog shows prices and models, Also 
Cannes i rowboats \ dinghies; big, fast, sea- 
worthy* all-wood, out- board la mil y-Loats, 
and speedy step- planes. Write today. Old 
Town Canoe Cd.* 1:44 Middle Street, Old 
Town, Maine, 


Old Town Boats 


» 



OTORCYCLES 


□iracl id you at wholesale prices 

S*-J Ifti I.H.. r+T 1M- illM.1 
IHubE'ftlti Dullwilh JM IftivllriinlUl Prbu Ihl Dl 

Cj^rjni r«l Indians. Unless H™dfrsws Si peri (lie, 

*'JI* fJ ft a EdJJF fdFJnj if ,i* lir wd\ 

ChaNdaLL cycle CO,SH-rs si*i« st. sfimHi u m 

Ilp.THh ip-rlnu1l«iil, •. fill! lI I hi TtilJ 


Eig 3 ft. Telescope 


FIt? £rt[fettifc Jit*® ftoUfiit. 
l'nir-c r lu L L-enew. 30 -Mlle 
ranee. £Te>rylaJ Eye Fleer f«r I'lnlohe it the Him, Iriludid. Flit-: E. 
fun fie imuG mi s lili rnSi -iiT. RuhkuiIiwcI Til* value, PMtytld, 
EL ~.i, C. J'l. I.V: I.'\lm Bthnira Cdmpatiy, T-ll. TfilrtfrU. H-l. 

Wjt.MT a nnw buitBMS 
prnlcwLnn oE your awn. 
with all 1 ho 1 hula you ran 
attend r.f:? Tl.eii hcaame 
a (imh( 4 :"rreLlinsiisli.Mi:'l 
3I1 a lew wrHcs rara hi* lnranic in uerYies Ene* — mil m^tlral 
hot rliiroiiudy — uhbv Ictstib fur -ioric traininQ, nofuiilier rupaini 
1 1 •'■■■'■-■ ! . hfegiMdt t<* hay. no i^ncy, AMmw 

Slr-pliOiTsoiT rahoratory, 1 MKi;.Rf)!tthn,Ma»3. 


DO YOU 



Good and Good for You. 
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Industry daily finds new uses 
for this all-purpose hoard 

G LANCE over the articled Listed on this page, Masonite 
Presdwood helps to build them. Their makers will 
testify that, with Presduond, they are belter and more du- 
rably built, at a decided economy in manufacturing cost. 

Prcsdwoed La a versatile product. Each day brings new 
uses* and each new use suggests another. Somewhere in 
your own business., Presdwood can be of service lo you. . . , 
and it will serve you. well. 

Smooth, grainless, and attractively finished, Pre&dwood 
comes in boards tin to 12 feet lung* or cut to order. It can 
be sawed* punched or drilled, will not chip, crack, split or 
splinter. Its resistance to moisture and freedom from warp- 
ing are Valuable assets where products serve outdoors. 

In construction work* Presdwoodi lines concrete Forms 
and produces concrete that needs no expensive hand-finish- 
ing. In the home, it makes beautiful wall and ceiling panels, 
turns waste- space into delightful living quarters, helps the 
bandy-man in any number of odd jobs. 

Write for the helpful Presdwood booklet. No co&t; no 


obligation. Lists fit) of its many u&fra and the best ways to 
apply many attractive finishes. Simply send couihju. Your 
lumber dealer will be glad to tell you about Presdwood, 

MASONITE CORPORATION fJJI JT JTaskingUm Sl, Oticaga. HI 


M asonite 

T1HUC.TUHAL IHIULAflOM L .1 M IU LAT I Wt 1.4TH 
HEf^hrnnit * aiiAni hduaRCi 




M ■ L>>n i [4 Cor|’4Tjuiiin , Ur/pl. T.-i [Ml, H f C. 

ILL V 1 " . V 1 uhuuclna Ls-I. , '.ih—rapit. 111. 

L' I na - k: k*J Ud, L-c : r lli-= .luej. ill Uu4ajt£. 


SV.tkJ 



Kt? 

JUnFf 



U [f LiitKrvitv:! i m Mdiuuite L'l ewl .wood . ti"i«k I'f-r'S 
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SAFE 


For 

RHEUMATISM 

Prompt relief from HEADACHE, 

CO LDS, LUM & AG 0, NEURALGIA, 
RHEUMATISM, SORE THROAT, 
NEURITIS, ACHES cud PAINS 



DOES NOT HARM THE HEART 

BAYER 

ASPIRIN 

A<xej?f Wily 11 /inkier" package which COV&Al na proven 
directions. Handy "Bayer 11 uoaifts of 12 i tthiete. 
Also bottles of ‘M &ml IQO— All draREisi!!, 




jef discouraged* 
i&i// - thousands cfehfoer 
■feffcwJ^ §af their bartis 
just as dirty as ycur& 
cfo They worry 
a boat" it 11 ? Nct*on y cor 
life/ Tbey just' 
affer -that djVf 
0 eafee of JuWfl tSoap 
]n §& Sfcerjcls ifa 
panWce- fitted lather 
make# neut hands of 
'env Take tvy advice 
and bay yourself'^ few 
cakes io-Tjbht. 

,Jtu 

&Jh 

S&ap 


i Ha** 



A Procter &. G-snsie 
Pnxtutt 


AGENTS AND SIGN MEN 

Eiilrrt up Id ?10a Wt-dklr, **5d cvef. Putting <*C 
GUR GENUINE GOLD LEAF SIGN LETTERS 

i.n ••■ -rn sn.l ciIUcc vLndjpn, board rierw. tnrrfc 1 
If lid r’ I:* ■•■* Hk If " ■■ #I-'I r«i*hM to *nH*' »i:rlpt 
mbri niMl Em-Miwa emblem w d* Hie 

daMsnnrtn. A iteminjicjT. bonnes' ,s* c*p*t Hi 

nr I'xiii'rarn "■■ ri'igai I ri'iS, ]h M d. nuu uni id rt-Cf? 

ilSl Jf, ttr^rrt/HflS {'.'air 

COftSOLI DATED SIGN LL1TER 




BUILD “FLYING CLOUD' 1 

Si': rut 1- it ii'nJjtv prur-i :inii dear bluiJ- 
PtLdE-i oE L'O" ltr»d:ly hiiiiSn in 

MK'ip- Loup? :i« ■ ■ :M ti I:-.' alinped and 
i!n!. Biti l:n:l':i!'.-: aiuKinr, licU. npiCnto, 
Uh;.iiI wl.»4, ritjJlJlK Hat, EEC. Cdm- 

[ilLUl I. J S I I IV E41HU r. I li- Whll* : .if:l:iL 
I :c*i kiiP.il .'rUf- HflnL lie l.nnlra-1 roT l>**di- 
(TI lk <:i I A|i4t ii. 1 fifahri Mini ftiEiellLSL 

R. E. HANCOCK 

323 Dougin An. P^Fl MW-mlK Hi"- 
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Gathering r<ir 
t (ip Con jl c I I — a 
ki-i-ii i- (ifiin ihn 

Farawtatinr [31m, 
SlVot fr'np- 

3 CI.V , 1 1 lirHrhaujLdhjL'f 

IfdlR LlJlCU pliyt 
♦ h« part nt Unluk, 

1 t|,_ =IJl^ |H j, tl'jbluc. 


A round a thousand 
Tribal F ires . . 


Long Lance 

learned this secret 


Buffalo Chjld Ijonc Lance— C hief of 
the Ulvud Bund of the Blattfiicl-nw 
a famous athlete. Says the Chief > "When 
we were hoya, our moccasins wore made 
to giro our muscluy (hiXluiri redevelop.” 

This was the secret that he learned 
from the elders — that in (he ways of 
nature are freedom and strength* 

The Chief designed the Lung Lance 
Sport Shoe to answer tils own esaerJnft 
require men ts . It is built to give proteo- 
tion and to develop yuur leg muscles. 
Try- it at your shoe store— feel the Joy- 
and comfort of swift, free feet. It is one 
of many models prepared by Goodrich 
fur every spurting And outdoor need. 

TliiiU. t .-Ls-HKlj-Liil i t'MIWHI CICm (k/Vr'ii L£i [CiY. ll. Mill. 





Aiaacltcf 
|t. F. iliMdilch 
I'mhdlfHt 


Goodrich 

st Sport Shoes 

A fit ytur zh&e dealer about tht Good riph lS f lsi e -o n o L Puaier 
Cu Hirst for bajs unJ girls — Vafattiie /'Vj^ri } Rent tan! 




Till. CHIEF LON(l LANfF. SEIOL, dt- 
HlR/niid lij- (hr Utilef hi tn-.rl I 3l(cr In "ft 
f^pprlmtu its, Dilutee diut (matci. Tin.* 
L'Ul -uu L .,lrjuk II I (nil. laurfort l! rv I Id lac y 

a ml rlH< nucur*] "unaocaaJa cj-ULid." 


THE PO-T-.'TS A r: 
— ■* n I IP V a E 
f A I "111 1 £ allot 
WiLdk irlu-ibl.v i: I 
M C V I BT III It il IL 

(itutiJt sole, rn 
in- Il | c c, £ i' D. * . 
liliiiki a>r hull. 


TA rlT^tnr Citlrf La>ri 4 DnR( l '^lw i iltl 4 l , “ [In* 
I, a Talk to <tiL In Utah Siytn 1 4 HV(Uiijtr. " 
FLU,hlj IllinlnVttvni ndtkt U hilHm. 



Thr It. F. RtUHlddl Fmjtirar QuphliIsd 
Wiittrttiwh. OttanjM 

1 r.i'hi ,rd pCtfllC Had |df trt iXUtl w JUflllips, 
1'lMM JC-lllI nk' ''Haw Lh J .Ilk (n thm I nil iu.il 
Sfrii Lsmaaiiec." by Olilnr tiiailuiia Claim 

l.-uiLfi LAACCi 


rifl die 


C.Jlr 
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Y E5 t brothers, thrre'-s too much unnecessary 
swearing suing on. Whiit if jutnE* don't fit 
or a Ittianl is cue too shore ? Don't gcr excited! 
Dnn't cu™[ Just iniJt up a little Savogiati 
CrP-ek Filler, tsrtisa; mtu [tliLCc, and aOcf you 
pasne it, I defy you tu find the repair. What 
could he simpler f Thii handy mafcrial iv&j-ks 
and, finishes like wood — S*w«, cuts, smooths, 
holds nails and screws firmly, and stays put. It 
tL'ifl mt shrinki Fiscs things so easily that ymt'll 
«u 'round hunting for trouble. And the -whole 
family will find if handy for making rupasrs tn 
wen*!, stone, metal, and plaster, mending fur- 
niture, building models and Coys, and iiundrods 
:: f other uses. 

GET THIS HANOT FREE BOOKLET) 

Grr a tin of 5 a -to p ran Crick t iller today n’ your rnkt i?t 
hardware itirfr. [Big 1-lb, tin fHkljf 3tk.; 5-lb. can, SH.Z5; 
JS-lb. tirck f jil, S 7 ..'!>.!- Ari also J or Paint* »u’ Sii-.rwraii 
lavea ime Bring; on pain i in-* -oid heavy tlrumiK I'jLt. Anil 
write today [□rjruu.r free copy oE Uie valuable ifun bmt- 
|rt. L 'H-aw ta Re-pasr and krfinii?! Furniture." Er-t jjreicl 

SAVOORAN CO., dept, u ■ i. iubc* wiiAnr, nosT&H 

SAVOGRAN 

■*. o & f+ o» 

CRACK FILLER 

WILL HOT SHRINK! 



CaLH-ttSb Shal 


J.ViyutE 'Vi US -ii*™. b , 

W. SleKii KJ/k. Utpe. p- n 


1 - .|l.l.l-| ■* Call H4li.l*-1Pt¥ 

N.HbhSI,. Phll fljr Pn. 




KEEN 

SPORTSMEN 
PREFER IT 


Nujhifip; emi equnl Nyoil. 
.Sportsmen in 5i fst oil it. It 
clean lubrie&tce, polishes, and 
prevents rust on nil fiuhitrg 
tRi’kle atirj fi ni-j-m i is. It is odor- 
less, Rtainicfc*, eEtoiu. iLD'i higJdj? 
refined. Pur cum Soc. 

// yt'tir lf | nllT efinliut FUjyplu 0, KTtdls 

m F. NYE, Inc. 

Dept, T, NEW BEDFORD, MASS. 



LD MONE Y 

and stamps 


POST YOURSELF: 11 pny»: Irni'II. D. 

* M ill m.V krtfi a i a. SKM) fin a . n.yle coppur 
cent. Mr. Kaiining, New Vvrtt. fC.OKI t..r v no 

iil.lr-J:,lkr. Kr>. (T i. Ail-ir., STtaKtf n Uw oJd 

i ii i ii ^ I v,m.tiL all kinilH 1 1 T Lilli .niiriz, rrj-il:i|?^ h-iill. 

ami sl5i’TiT*a- 1 ppy l>s cae-h rremiums. 

WILL PAY S] 00 FOft Cl ME 
1 -:U $. Mint. E.O! fur DtH Liberty Head K*kd 
iiir-f N ITa-to) iiid Irani! ryHa nf irin-r imininr 
l-rieeB- fur wins, Gut id lntir-li uriih mu Surd 
■Sc for L*rj;e SlliisIraltiJ C™rn FVIdcr anil further 
prlk-uUrs. Il muy mcui rrueh proAl 4u juu. 

lA ntr Liday l a 

NUMISMATIC COMPANY OF TEXAS 

ja.K. iJU .... Kr*M wohliJI.TCilA* 

L.Lu*e-i Rjet-Cftn EujbLhrfperr in L 1 5] 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 



INCREASE YOUR 
BUSINESS **t*S 

to 1 » 


Filni Oupli 

Hcdtft liriiH, 


Or iho Ss7- 

Sl«ncil Uupllulur eu Pimi Cnriltn nF Jkry:hingT 


i B Culun 


,‘ur to make 1 DO capfa 

95 * , tlEullD[|raph' , R.ltJry 

— 


PHnnod, bun n ur Trarfil In rpiiibF^ 
UP ro 3K0 ealA nuursl‘un. ni P"i-n 
Llitu, Mand Bills. Bp?clni Sale* 
Annnirnryirttmto, ttllnins, 
M tnuv. cr u u i - i i ■ n 5 . nr -»hii 
£w Tam# - T hair* yawp' Wrtla— 

PITTSBURGH TVPEWflITER & SUPPLY CO, 

SuUe 55^ 349 Fiflh ^tuiIuu J'lfhhiirQh. Pa. 


$ 

$ 

$ 

$ 

$ 

$ 

s 

$ 



iMMHi 

Fty A* Low A« |2.0tl P cJt Week 
ll'r-iidfrMib*. Harlty -rDael*»ni, In El .i: - 
>*l IhtlV IliWl told tohulBl, 1 1 ! ir . : r -i\ - i 
S-rlftfl rnrit. Sand IDe Hour list ILoday, 
MVCilQW BROS. CO. r IS u.-rkni py St, Dt»li>B r Miff,, U f.A, 



SUPER 

Srrr*n 

Grid 

*49ii 

Oi?rnp>lutfr 


30 DAYS FREE 

BEFORE YOU II UY 


i^SLIi»JJajM11i.. , iii*clnffl ■ . n ^ i'.tV , t 
JJirm-n C>^.d i'-WiTJ-p- c*' tfurV't 
p.iii t *. Mr s t s d .V ■■ .Winery* <iger . 

Radio 

AmtiztnK iHnul^a dlnet ffW 
hie, ulif irliaEiln tn^nry. 

W Tipi*** JO dayc-- pnm 
un lire OUlfit :i‘ I- 1 1. 1 at i: I? 1 j 
-... .:v tin e* tar ley for ton>r. Kht- 
i* rHinf tavLL y-i I * | u 1 -F ni Y.cr' | w'*r.l j r.cuar. 

^„FKEE! Bsutijfjiiaas 

KldweM Kidie Cdtporution 

^,. L |,, l.-H .‘I^ VJJ.IL.I J . .- 

jqir^ji^-i Ud«*irtCi. 0b» 


nahi 


in a 
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~^ToR^ 

—*• 'i , • 

.. m — «■* — 

;"Tb* 


.tittle™* 


Wright 

J25 tb*. 


New Model 
SOUTH BEND LATHES 

Bock Geared Screw Cutting Precision lathes 

on Easy Payments 


ftrw month for month s 

far i fti.t 0" r: 2 ' Xme MotSrl Junior 
Smith Itrrul Ilnrft - Crttfrvl r SrrCk c* 
('rrl/fntl lirnHt Lttlhe u itii iHttuter- 
xhafi mul equipment. PP f. .V2." Ih.t. 


You can install any cpf ihc Urp 
a nf I type* uf Sun ill Item! J'l i'H'isiihii, 
lilt lira uil i-isj- Ihtiim of 20^4 licii^n, 
E.iaJaaiLP" in 12 itiiiiiiIip. r l he new iikkI- 
ds Iillvo i inprovcmcn I f which ninkc 
I Jin-in inure I Jinn ever the fplltstlllld^ 
iny la the values in tiie world. 


JVitWf Mittlrl Junior wj f v 
lirmi Itrnrh ftilhr ~ J. 4A f * 


Prices of Other Pupil In r Sii.r 9" Junior Lnlhcs 


-|T*V 

v r x aw 

9 ,r x A' 

9 rr x zw 
9 rr x 4' 
sr* 4H f 


war 

aso iiis. 
S75 lbs. 
400 lb*. 
42 S III*. 
*50 His. 


CtiUiMthl-hiflE 

Urtvc 

fl.60.CHP 
fifty .00 
f ITS .00 
*132.00 
#190.00 


rTivmunE 

f .00 
ScTt.nrj 
#35.00 
S:Wi. w> 
fcift.oo 


12 Monthly 
Pi^manti KLichh 

#11.20 

#ii.s:i 

#12.25 

#13.74 

#13.30 


Send Xim fc*r Ihf^c Bni>k.iP 

h Hurr /n Pun n I.aihp' ? 

It Sr Postpaid 

Ldl##r U il i'.-ll (li [hi# Iujji imp n-rjrk, tnO. 

cmn# I Aft tWi mere tb*n S(Kl 

LI lui I m I an u m. iijmEiLrrl. miMt mmplpta 
pr..3 |,ri,-| l,’# l li.... k 411 l u |hr u|>cr#[L*iki. 

Shih“ 1 - h.Hi T.' lo lu mllf I H M ? a irTi'Ti-ni Ij^inn 
«f I nth r J4h# 1* f'riltknj iu I h r luudrrji 
■nnrlimi- nhi»|h. Si nl pni .l |i.i hi frir . . n I y 
reMi t-uill Of iluuijih u-T uu] l'ulii I ry 
arrr]ili'il. 

T.nimtt Shaft tPmnStm? 

f-'mrr 

■1'hl.H 4ft papir t'luik -.||ifc™( a Eim'lrl iu.ll 
Jar pb"p!.f!hrE yifi-lfl-ll.pt* in. lln,,3h 
i 1. 1 i^tt lj lr.(£ jiniuLiin 1. vaLvnin, ImjsLe- 
pnpi nr.lL giipiaiLI | drp^TlS'r# #i.lll |i Iri-l 
ruMi|bli ,,- " ,r &‘r ■baw' jr.b., rsitEnf hieIt 
S 2 h >0 ,00 -fin mule he. Srul iJTac , 


4 'attiUm .Vo,W*4, Frro 

IhLi I'd! jiiijh: U’.'jk i|l|l'llalr-i * Tld Jr- 
nr-rltarh ih# '# fi .3 eLTYe'i fit niirr biliI. typr a 
ei r ^hr- tllunU-L SnUlli Ik-M lidlllri. Sril il 
dir rrmpCH Jlflw Jar vm.IT rap;, fW-r, 


f 2 f Ju II itir .Vftr M-rt-rlr} Stutth B*> nd J_.nl he 
If it It SitlijrSr.r ffuJi Hintnlrr- 
thaji <imi I. at hr Equipment 

Extra Pan* f or ItHve 

Tl. r, Ufllnr, 17art li, P. S|, ^.-.ll ltiri-rr-.iiix; 

CteIe .V. C) , . , , , r , | 1 IU; 

fiwlir-li, KniLft- Ttji^ ... ....,* + + S.RV 

(TvniJuLl -aail Wirian -I. IIU 

Bkillln|I (j Mrhlfif la Cln-iin^ff iilhjfefl). S* - ka'ldic x B?‘i r Itm# EjTS 

iJL-rlliby: (LbCFwb Iu LIvitiiiLt-rihaftjl 1 ^* uihI# i &^&r|n-3i£ 1 .‘ 1.1 

r«ird r jfar Cr'm^rJi M- JUTuI r?j- Jlxirf>n: f.itlJbii 

ju rJw-'iE 




Mb|t Jj-t bini^kt cin rinarn, paTiii^ii r fkf I 

auiL ^1 E.£jS fur U£ injiatlu. 


SOUTH BEND 
LATHE WORKS 

4:14 F. Madison St.,, Suulh hciul, Ind,. L'.S.A, 

i ll rJir 1 DatlUrr# fttr Si ftmi — itl-f SVJHHt HalUfa ri.-nnl I*«It> in ? >r 


so i th ttfcxn i. utm: wtums 

1 1 ii Mb JlntiL SL.. ^«alb JSrr.ii2. I ail ij m, TJ.S.A. 
l,r^-ri.rL-rr«j-i| | iTrirn 1 irail #iib- ImvKv fhfc’krrl 
[ | "Haw Stnn « |-i|tir"' ( lf-V) 

O JjiLr«l ?t'lirip J‘cmrLirr ( Irr4-} 

| 4 ^fi B - A { l>o< > 

. | tjj ?_*! J’btdk ii L I L I nil 

Pi'tanw 

.1 rin'xFi j - , . 

ClTv _ . rtntn 





m 
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Amazing 

NEW TOOL 
VALUE 

An A u Earn a tic Push. Drill Carrying in 
(.lie Handle Eijthr Sites of Drill Points 

Pi-clc onl the size drill you 
iv&nt t j-njaaa the sejvfttate 
mull be red compartment. 

Iniairt it in the eL-red jiAuri 
Place drill point where yutJ Tvuut hole. 

Push — push — and presto, 
you have il rniout.1] dcMl hole, 
The li andieE-t tool ever in- 
vented for household uae. 

II ads by one ol America's 

lending mil k’-r- iff Jins tools. 

Show tusk al> to 

YOUH IHi-ALER ANI> 
SECURE DRILL FOR 
or s( fan hiun't n 
tuoek yet. mail coupon to 

UB Ullll lOfll Wl|j III- irilt 

|i:i:-lfi:i:iL, C.O.D. 81. 40. 

coupon^ 1P2*1 E 

Guild*IJ-Pr»!( to n-1 D1 - y, n*Dl- NM. Rf h*|ri, HflM, 

J'bu« wr*d m Kv. I-S-S .ViK-Eiii.i D=H. i vZl p*jr put!£i.i II +fl. 



THIS BOOK 

fe//s you how 



Di-ivihi knowhow to build 
u workbench, how to 

carvt wDodi. how io 

^1 i:ie]:lti *|lvLVUT IL'cllf 

Tlii Srnnlrv Book No. 

15-Tb How to W.f#V with 
TlhjIm »nd Wood" cells you how 10 do 
chess- and jh-jaJic:U of other things with tixsls, 

L7d piflefl n>! ftilhrmation for ntvpswic IntF-irciii'cJ 
bi a home workshop. &?nd only £|.jW for a uopy. 

The Stani f F 1 Rule i Level Peatit 
New Rriigjn., Conn, 

STANLEY TOOLS 



Aim. 

Blrm f. 
tft.,. 


BIG MONEY 


Wjludn# Had polishing 
Amirani M riba 3. I'lt-mv Vf 


I’u.-illj.' n*iVi refujIMn#. 

Boom fay tfao 1 
work ifn^>' to gSt-— -Ntt sii|Ktfpn(n required. 
Small amount Heart* you — Mi ay make Si.? ij.l 
u day, TIiih Iih your bi* bJjjwl-tubity — Writs 
quirk for lull parties Lit h. 

THE AUEfllCA.Nl FLQ&ft SURFACING 
MACHINE COMPANY 
SZ3 tiiu’h El. Clair ilrcet Taledi, Ohio 



»hk.. 


1Y, UflMH iwwalsrr 

I nfeiY Lkln, 1 . iind^ r 53 . Fill l-iit Imuplll nui-li h ilcm-it 1 ikiI ! 

SSi— 4. -7- | M — -V n MB' MMB MM I 



OCO CELL'- 

PRACTICAL FHCTT-O-SEhlSITTVE CELL OF ye=UT 
»J*UL ~‘UMBRtAKA9LE™ POSITIVE 
A SWITCH THAT rS GPffUTEQ 
By A BJam (ff USHTs 
5U TABLE FQFf EUFTTI NO , 

TRAFFIC CCNT Fj[>_, AlaFjviS A ETC. 
ppjee * i.s* - pc±tj>ai6 

CLARK. INSTRUMENT CO. 

I |Q N. 4’- ST., tAUtfw, H.J, 


The p R C K U CTC 


Electric Wcirli Shop 
Ctnnhin^tiun. 



A eLuidiftf li-ann wukk; slieiT-«)rft“- 
plctriy ff L iji[iprJ, ^‘fTjd ft¥ ei-Sfafiir. 

Qiir tvTmpicto sutu].^; of Individual 
CunbiliatJfJH u'iinH,w(ijrkiiij ibp 
rhinrs wi!J at no br nrnLyou nurotiueat 

THE rarks woodworking MACHINE CO- 

Elspi, PM-4, IF Hi KnowLcon >c,. Cincinn.iti, Ohio 

Cj.i’u.di.iLL factory: j;*h Nocne [lame E^ee. htsMa<rL-a.l 



New Tractors fro 111 Old Fords 


Do AH Farm Work! # 

MkJei wnrT'd Inricr otS rf jwr Tc I ™ 

"T* Br ,, A‘ l F r-r-d , r C I *tt.J fIth h. 

> ii A li Trulw ir , , i' . L-.k ■j;-i : 

ti*rn men AHOlL )l :cd -ill ?n IbtI^b 
clrBi'Jibi'-e Findi^ci ] :r 3 rsm w iviiw 

■nl EHcli^r ami. Di'lnw, fj.m. 

■mlh diSM. ^■■3 . UCJII bdh n Jj-’ii if I |’_ 

F... tL- BxLfcJi. -SPECIAL LCrwr IH- 
TiKiliidCIORV PP-IlC Hill# I.# 


I I'.rllC LT* I 


SFtHf NFL CO., I I'M lL.nl,, & L . , (kiLEEBURA, HEKl, 




GERSTNER T»l 

*rn miuin gnad, are B,ui?lnd 

HttraEtjvdy, and bee splendid 
vgliir*, A (tM catuJf* far 
m.iciiinlrtB muL IaeiIim:'i1«hl 


4IAC.^ih|±]. 


A.iSM, bm 


Walsh .Garden Tractor 

jifi'J i',i*sf SlaTvrr 

T\w □mndeiiert,. ] l-ir.-irs. f nin rural. BiifaiiThauKw 

Flows, Seeds, Cuitintrs, Mows Lpwfk & Hiv 

ISIncMBml T=t|n Knptno.t'-'-lt t l..U* w.ilk ni'jd J-IIUe 

■SPECIAL FACTORY PRICE 
WvNf ImpmimJ aT,\ 1-tlG FREE 

WALSH TRACTOR C0,^*» E 



llriiivn A .SliarfiP Tooh 3'S 

“ff 'iirWi .‘'T-'ii'irJirr^r nf .-l4Tirrrpi-h-' r ' J" 


Send for Catalan No. 11 dHorjiuiu 1 2 JDO FrYcdiloH TanTr, 

Bro-wp jy Shjrpe Mfq. CiV .PrYjyj JtrLje:. H- 1., U. S. A. 


BURN TOUR NAME ON TOOLS 


ARKOOPAF 

PROTECT YOUR TOOL* FROM TU SFT 

Writ* 'kill, kk^UI, :-j mj nan. ., aflilEP n, |l|. 


Wi Ilk- 'kiln MHDIjI ? rr ,ffl||EP?. 1*17 

hll.lpirarkl ili.kki 1 ,., |, |nd r-erimniL- *r inr 
iihInI. Ilk* nr M *y pi DiDBr^ILh Hnarpincil. 

0*^nrla<4 OuIfR SJ.,50 — Ytt H ■! i>i-.’.‘f< 
I'liriiiir-j Uiiliml«N ■ 1 1 L I n-fci Wilch 

irin- *r**i» w"i«l, 
mmtkr ffh c]., 



. 11H I. Silk SI. . Fcllkkd, Dlk#n .■' i-.i-A rr~ PT ^3''i 


ririh: 


»rial 
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yOU can make 

$ 4— To$6 — an horn * 

with the IDEAS j 

LAWNMOWER SHARPENER 


THIS MAN IS DOING IT! 

SO CAN YOU 

TiK.nmji.Fr I!a ilr-DFI. AEiHIrjiJ, Ky., wri(«i "I few 

ikarpmai la daU jfijt ntoiwrj, r«r«prng 

trcrr -aAanrenrjf fttnwipa nnd' tn iny e)‘'inr Time’. I Asm 

r i ■ ai r'l rr mi L- J; t n J T. iYj £ F.Llv La J ['i .' :'.u I . :'J j .r r. L ■ | nr. j. 1 

fttrre amt fffl.-’ 

Profits Year After Year 

O. 5 . "C! '7 7 1 7" ILV , N 1(7: L Ki I.htOi*. ll I :-ik _ . L T L , r i I H> " tfVFlt 

Iils Eden] ^hnrpener, in e-vrnimn ntiiiiey Dnrnrcl r.h 

ilia IS rm in iKw. U> |mjr fur ItwOT aid! I1SS7 wurtii of iuUIi* 

tUTlIul FlIi^lliEnjrj', 

Zbmci TtrLAaframf, Mirtrllntnaia, Otiin, A'riU$i "I hut 
tnorfr '$BM0.7Q in ,v5 ifoiM wf-lA mu TeLd-L Hast mindt- at 
•ktyA iia 93R.7Q 7H imr ctu y. 

TV. r. KemI'T 1 , I'uiTuk., writes: 'V Ann jAarpefted BUf 

LiUi'iihi.vuivj-x fosJ kv-.jjh.mi J Mv rmn-jjtfa grin FLtariy 

i-i'i 1 7' 1 — n«wl .'.I i -J f -.‘ -■ jj. .aide .TlJl^." 



New tail MikIH — x Tm>-Meth«d Shun>- 
j'iut — n G rJfi-:l i-r nn jl * Hl-cji.II cLI i ErRfiur — 
Str ptJl,-t|t-|ll[7 tlHJ prlc* -uf that. 


A Big, Permanent Business 

S, E. H,a i.t, ETnmibunK, Fa., writ™; '“J 4 tart so 1 jAiIfjhh-. 

liiff J 1 1 1 1 - h in .vu fT 1 ywjra-riijn, -uji re au-Iv tin I .<:, ,'| . .- t i |,p 
an Idea! in- hu etltar, Xaa I am -armn^LH^ in buiu! * 
i/irifr iBop nnii ajwrfmvnp f« iotr nms tif jn*i imrriMei'jif? 
iuAMIJfJ tlAtaA J-p.-.-,iJir i ..a > Jm 1' (Will Av-tjrfix HI yj<J/' r 

Hundreds of Dull Mowers 
Waiting for You £ t.S“iS?. ri '“ 

(own -Urn -hthiiI. WtLit^N (J. NTE-m.-mn, iJown^o, N. 

V., WJjiri ' 1 ‘ 1 1' -r A.llv l' . ' :-A •*,•• 1 1 1 1 II triiik uhc! IrTfpvf 
<■.'1 ..I, { |A. v.-. u-- ify.” W. W. DiikwBk, SnrtoTij, E-'Lil-i.Iil, 
writ™ ! “J li'w fin milti (MjI if Aistn, -H ftotw no renJ is 
jvi.V fTflfimf lifja' drJjiMf- m«uvrs. fj'rf -S/.iyj nr {.¥ iYit. 

t) iij. 1 upj uTd mover* ond rij.cjir JAtiw oaiiT nctikt /ri.-jjj 

(iO.fct «n «j"ir." 

No Training Required ft; 

i. mKihinue to imr- the Jisnal. ltd opi'nitiiFii io :ii;i:pi!i: 
ftivl phwljeajly Buti.matioi.nie ycua Btairt ti> (rjnd. 

Here Is Your Chance 

Rend fne thn IkiijL "I.ei C1bjmn-.ii Hai It” — E l'-i the 
p ™ dJ of whiit mi advnrtl>n. HVc elImi ihon 1 yaiy tbe 
En."it whj’b hi nut the inim!r> to sliMrueii. 

THE FATE-ROOT- 
HEATH COMPANY 

EH cpi. K, Ohio, H & A. 


Hu w a Twia-nilBtliwdh 
SluroeneF— A Grind- 
er aMif ■ Reeonell-. 
t in n et — -.j I Piaetlcally 
thePf-leeol One 
TJhj I SGI Model IduL 
[jiwdui. .y-er Sharpener 
m the. I'iNl.Y nihrlniijj 
Unit (rillUli tl|. I VH1- 
du II. tn let blLitrd, hard 
riifju 1 1 iiiiMT^bc iih ... .i 
fuitlienl iJillyiJuU.FUJ.y 
runjmiK LbCiL 

Sharpens Any Mower 
In IS to jij Ml nutu 

JkErt iiteku n tbGTnomr r 

CAS it In the riJeal. inaJsu 
n ruw iiin nlr ndji.iflt- 
rm n(ii fiiii! |ime«d tu 
shncpeoi. in I ' tn dO 
iLilru.le* ifi i-r you i ■ I . - 1 : 
U |h " ; 1 1 1 lotiia-er it b ready 
[or tin? Iulvci. and /oil 

lnVu jm:l.Ji: fl .VI r.i 

fd.l. 1 . 1 . ik'E-T 'I 'iL .v:i rl f: 
(■tinJIidnn -..I iliccui.ivjHr. 


Set Up Rudy 
*o Grind In a Faw 
Mlnule-i 

Whipped jirar:,| r: a ||y 
V7.7n.pkt Li ly ipiLi'ii; li| itI. 
[.rui-iitj; II. mart; m 

III. HJ i | |p |J , pjllp- I MSI,. H, 

sinht »vt-li-r mill it u 
rilldy til BtJirt I'll Mini; 
®n iwr Cor you 

SfUrtiil CLrlHidinq 

Wil l 7-1 Attic Ujnnji I* 

TA-.r sherjHiiiing- gram 
Ttii-ir-. Iinire Kluw-rv. 
, l f 'UWi SCytluMH. il.teK. 
nr. u:ji. tv^r ii i J il 
niiny d'lUhrs no yjinr 
Intixme. 

Shate Sfiarpener Af-^ 
li-ilinw-lil inriuded 
UtjLifk-L.. .11 „,t*„ P L ,lr P 
—nUid.it r.-iry ilih .l.r. 

Mlkl-md |Bf ' rdiicr iUnj 
UV..J5 1 Ml it. jpfcr A..n£ 

kriit Lltll. Power 

OnmLt hi it n r ‘-I i.i 

■JlullfA |g |||tn .r^l w 

c J r, i r ui dir-»'£ |h.iu Ina 



Send for FREE BOOK 

'yodatf 



MAKE EVERY 

SPARR HOUR PAY' 

YOE^to^*!® 


mid Mail Tbifl TmIbj’ 

The F-ftfA-lfoD-l-Wcatli Co., 
bojit. K, HyrndMlhr Ohio. 

V Mi'll liavn tu prfA-u Hmt [ can. mnfci> u.J hhidcv with Ui« 
1 ]<bKLl'' hhnrpmLr. WjliNt IMP Jiyur E-’Itiii: U(KjK', 


■ ^E-ltO . 
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ISE ROSE DISHES 


The Wonder of the World 

all lb* J**c rutiled. Jj-t 

jlfcr |iLiuLx.f IhtWl. the c-lirrti *113 
z-:e xnn f-'iDi ! 1 1 1" . L'lil * e pftEj- 
||J. Tl'--' *111 bln-um *<f*ry 
hiiJ *hcB Thl** pn cbl -lie 
oeh, I i-r-r-: hum brr hUDUrt4 rz ' 
ijili- Tbz e :e 3.ir m !^:ErT *ili-j , k‘r 

The i.lonlj niB fle erll birth 1" jsii 
CiLiranrei I e-'i I M r ■ r i j h h r - -. j [ p: -* jpuni eerie 
PTl(* r I 00 yfetltct. i lifcll. inr-Sic 


Chinese FripfflM True Fern WoMhiOf Plant 


i 


rapid growth . Ail cx- 
■ ■■II v j-t # c t¥ ■arm- 
r 1t|pil^ilf..liat«l«nch 


Jm Ir.irivhirr-I not-ad i»«i 
II* L 

Idirh K-iriui (-mridl 

wnmnll bj J» N ilwot 

Is r«rt >]uh. 

diflilriiblc S»r dwroeMUo 
+m, nmt‘fc m* a 

Ijl pkL. 2 for Avc. 


llRTtPH'4 p*4*HiT 

|i tp mnlcnnv EhinieilliitUki 
placv.Uiii rvrrarfcBh p plant accu- 
rualy lor anal* tha w aa Lr * r 
nari| h'-un n kirinrr. mil 

V ETi W I r- r r all I Nib JfMI 

■■iiuirli An hn ii* 

plm-l P.ru-m. La pfr. U|. HI I. 

Ill ill. "t^J » tfttitf rtnw fluntahv. 

9-as-da-. iflc PMUt, 1 1#* aye. lwMnIG 



GROUND ALMONDS 

finmirtgRp PraliHc — Easily (mn Frnm See-d 

•Thu (Jf'inEi'l Ahnon -1 h.-’fl ii- JliiTur thne U MOST 

^MjEJiT. i' ■■^ ih'-iLili: the coconanl. '1110 


m^Ab |h Fni-sir L-i>ri?rud wLtL u hJic]] or Hki.ii 

uC l«PO"H oolnr, Tt.l^rrmn cliwi ta th« miTfiiicaa 

jm-.i 1 ti l ji i LLlllj from. ‘IlKJ to QCCl Aim nod* aid? ho 
rijiwinl fi ■■.'■■ a flltfld nui. THpii la nt tr-u lAi I whupTcr 
In j;piaiiv uivalurr «r-l In xag bird oPmII. Mb.;. I-* |ilarii>-£ 
tlM*. find a. Nflht r» ?hi w*#fci Pram lire* ftf p Judina* 

^TIEMOI S CROP of Ih* MOST IVKlS- 

-1^ Pb t. 


■ find wa. HflhL 

£ni ..ill luvr in PCNI1II 
CJWtraijIiIJIOtfM TW K-VKE TA9TKO. 



Perfume 

Plant 


SENSITIVE 

PLANT 

3 :iTvrLc 1 -Ihe rhlllp- 
titrS. l.civn. oul, 
Ihnnila ilrir“”. whrri 
teurted. J . r . in.: I y 

isvhIi ist-crlcmcc. 
A hixdiOinc a.hziili Ear hn;M nr 
Binit-n; Tny r-»1(iii3 3rd ln[rr«[- 
!«t, fMdirlh r»ht,,.J ^-r 40h:_ 

Japancs-H Hast Egg Court 


Very i 
I'Tiiiiirra (ra£ 


* n -I 

r ■ cif 

, . . -w«*P 

fruiL dkwa 
■e ri rl . Will 
■jftfi larnilf 
os ■ n*-*l CEffc 
Inclam- 


Mammoth Peanuts 

Ipimiu&B ciB bd £ih«j]/ PU.ItlT*te«t. TIihSt ru-llurii La 
TCTf #- r 9|alai nciil +*a i-i*M-l iziLi lr anEOi fi**" iTijt " I imimr-th 
Pmiaiiti btdw tr. nn ntf*™ NhIph iiia. S i. Lb n *ood pro- 
ilncua-. TOrV ptoj lllO. iUpI tht- Bl-n* niMfm Jiktti A CuLl'Il, 
hcn-Tllr Tlblii'il pnri» 7 tiii 4 Ihfi pjiynt If WTf 

Ditrocll-r^ tli-H tenTdv 1 rttiuf odd *hn» *rd 

il iLin-dOLimn err : cd oh ado. 4 1 n tai iL tlir-rni^n. uiffi 

mr.lnr mill ndliiU. V w-J Will dtfVtTT WICT1 ff 1 u * " r 1 1 1 llv IX i. v 

ttla InUrtiCififf 13a p*t_ :3 idU. fW 40s. 






Kutfzu Vine 


Yard Long Bean 

3>‘»d liMW^iC 


4rr . ipis'J >4 

rfi^ilIrM aualliv 
hr icu t-iarii 

rerta m* rm- 1 

Eli 1 fW II IfSIEEi , 
Twf Bradtr and 
Tail fiT?r. TIm 
rnu an rin ^ini 
■ r. ^wK. ii ii -# r- 
aanriB. anrHolfcT. 

i-.IBc Dki., 

a lar + O-i 


Musk Plant 


JjpaneSfrCliitiBirtg CucLimher 


U n ‘j ■ ii a . Lt 
jlnufin-i y»jt 

flTi-W.lff 

, Aixaln* 

Tin*- ^ 


CkL 21 U-r^V. 

BUTTER BEANS 


JOHNSON SMITH & CO., 



: FIREFLY PLANT tNiahl 

rilla the Atrwiu-aphuru wilfi Prajcrant A-umd 

'l.'nr ci lh»- m-iat n^il grn a- ’ ig- yjim known, MnAr-r fimw. 
abba mriiliiliMa. il.ii vnm Iut Wn Iiuniu i.i K m CjI/PR 

YKKTIN A KlWrLE Wlt-K. Jn ■ •*-.* Dh..rF*MM. £.f tJim, 

In dm I Hr Vlnr liurllitAnl ' 1 1 . k 1 ' ' 1 *• r-^ 1 1 1 . m - 1 1 | p rn-rf r#lJ 

»i1h U4HENBE7 Ft^VT£K9, fn.™ £ ba- tinclKi xa UiunwLnr. 
it 1 1 r I *■ - il , ^ jr pr f *!r *,™ t 1 Pljr. , T 1 .’ r , u-IIKr rAJbw pi an la. Ua 

flinnn OrfitJ 3 n IhE ItYEHi-Sxl. jr*l Ti*rc.fcxi .3|>«n 'jnlll 
aiviyi rwcu. ttav fallwmnE dar. In dull wpiLtiT Lfcrp will ru- 
mun J|-Fn all diy. Ifc Ii a nut ENTEklUiTmCr SlkillT ba 
-.•..iii-h Ihi lanmixir jd. rln*. to nt cha fnK -rd m rhi rjiXila 

A|i|i-ar XTi2 1 1 ■ 1 1 - - r -■ r ,li I hr hiiWi-rA. ii L r-ii lliry g1r« hi Mb 
llir- "liar hl l.ll il irmr . AhlMA ■■■■! |hr »h>nlMiM|. , i-i- 


vrrni. fraqumtlT aU-r^inE in an «nori? 

IS CENTS Ih cizkECi let 3S Cl 

TheC real Wonder berry 


il wy riHi*'L»Hi rii£-r 
1 . 1 1 — 1 1 .i.ii r >• ■ « alji.y 

,1 h "j - *■ nixV "4*» 
■ r " 11 n B '** T iJ if# 
r- ‘ii .iriT.-.'in - h • 
IWTT pTTFt. JJwi trrjr pr-Rly 

■ ■ ■ I -- iu»: M-iioeii fiUkiLwr 

Lied ■ ihwi Qr i'ivii r k p y dnvri i — 1 

SEE9-T ■btaKI-i ? ia- 43m* 

„ flin-iHi Wrl Mrtr 


oderj nii tu±ii Uca a Iukioui, rlrh i).i|r ■>■■ A ■ :■ d 

Uuibarrf. Um bmi will cr^-Juso in ■ ■■ ■ ■ ' 

4n-zrmaoji onr-mL etf frmtr -rkl. ■ rr-:.l -■ ‘ ■" ''1 ■'•{ 

[cuki nob JnjiL all b-urzmar ■i.d hall, V ( 

PiChif. fOfti 9 eAH. fOF aS«. Mdpbld. uadidurau 

5flS Umbrella Palm KaSTW 

tnall^ Qrdwm Frfl"n Samtr 

X>J, |,|Bnun IllBtaKlla lAhlK il ■ [* 1 1 r lArn.l. 

in* will 1 #T*Ffl £»0 »UEl iIUikt In x b»*l »£ *T 

in vrr> 'J—-7 -■ -fclsr ihi ■■ -r* 11 -n 

Ih* iTEiLaii.ErETlIni rfi r *vl. |i b» rulL-vi-h- I rn clwt' 
»Tn*T*cJirJlnw™ eil*rwnh *i£/r, wILh IwirlhnE 
Irta BrrB «f ppoi larrrn a»4l pC bn?L^nL. Llli t‘ -ZA 
!■ mil MraciinEB La tmr niUc. IJifl hinrit :■ r.-ila up 
■Lmw rvu Eu ihri>» f«L hlch and parwJI^ * moat 

prrllvtiali" lit* jppi‘ , *-"»=OB- aa ph ->n m tl ' rii| r*i'.;- , g 
Ttif Lijiri Oi |t|r buih an ajrirruric'l fry m 
hrrlla-dr^iwd 1™-^, nr a. wbbt airp«ricrr_ Jhn ••III 
■me! a Hruu" nf inw ^>^1, wllh Tull ini r I ■• 

dfjIcctc. lor orJy |fcr« paci*i» PawdSD*! ptatpali 


Bulterlly 1 SJwri Bush 


FAMOUS MEXICAN 
FIREFLY PLAN! 


ik u Ii l u] h r d a p 

ulaJir. I. i-.Vd 

a im.-i r.ieh iricrutviE- 

iii, k ■ rlr#*lr clip* 

|iri| nTTHUTr-liSl i'T- 

rr|H bWi TExi |kj»- 

aliaCwfl'Oi WrkiTJ,la.l 

InaAM ABfm rlc-m*. ATrO 

tWftitfL ■'Tr- *i m 
nrfi h ■ i ■ Mi r _.j 

i ifM h™ flif * hwOia 

b ™ 

!■ 1 ill! iiiiix iiT uKrad 

1.. ., Uizk>ui Km 

1.. JI III .ijk ■ — Il Ij 


'Sj*l b», ara tifj 
ttad nr It. 1 1 la 
' . rf)K 30 l# ' Jvv, R p r a L t t !.■*-*■ l 

n sc' “ b£-^ri'C ocHrci'a" 

d#ubbi ll’ wri, rxrpinr Cram wliiLc W 
rlrh cr^nacc , dipp r*il aid pank. hl»«r 
.. d nihi-r . -I i ahBilaa. Pa-z^rL 
CHIL 3 fcti 2E ChlCiB POB-.3RI3. 

CROWN OF THORNS 

# A^i ■ ■: rjr ^ c et 1-3 pm 

[■Lcdi: ra, a la 

Nulrl^a Ob El# 
Mlia Ei|a iiWril- 


Sprengeri 

*. The iHiltplHBlt 
G. for DaniLai 
;i* bukjeth. 7iLui— 

P JT-MKiSl: 

ny-Ni lLm> ‘|i Sa m 

, t"' rtrr rtr ' 


, -'tiW 

J | yr .* Tfc-.'j-a nwipffiS'wlTI LusfS 

WTerki III mdiirF. Tin i-#frEl pt-ll n Y# Pf 
irHIr Pt - 1 hr*f~diHk rxl il I TiiT 111 f‘J trFLUtj. 

p-j c ti - . zan.a-pM*. fu Hi *1 IU «W 

TREE OF HEAVEN 

'J Ii ■ apoMid Kyi*-* 


, fc * It-I! y Ibwa 
bo ron“»l p kit ErK±l*-rdir^fJ l-#kd 
ppiiO ralnHj priwd Iho vrrd iluuur, 
r Irliix «■ ■ i i lb# ciuh. S##d# i| ¥ 

p 4 ca#l_ X lar AOc. 

“Wone-Bok” 
Chinese Cabbage 

t MuLVlLV iTlllll L 'lltliu 
and Hfc. ij n li| lue 
hi t r> u.- ii iii c-ve-rj 1 
pn-rdeu- Hhh"- i i : ro 

CO B bwlmmll 

rhilrtj mill Con 
tutci liner In 
rLNrr- u: il-l tnan «ny 
Ki]n r '.-ui'I.M_:n Con lee a-erveei 

UI. 1M lililh .vn^ rn-l*Ti CM.* i>r 

i-i-roi- I IIjli- rnt'lunre. epiimc}] nr 

IflTU Li-11 i.iq 1 mml-ii 111111- hll t>>l. 

TUB-f IflT'Idlj-, (1HJ Li? 
pn'rlLatp. Y iiii "in cr«B.1aq>aita aim- 
ai l>j n bf pjllmAirr U/a traarkfebld 

m™ii?'- Kesi. I i. mi»J.: 3 pete- 1* 


jHk Jw| c!<-*b I r- !■ Dio IU 
I IhL bsh Enn 

KTAHh iirid lb« Kraft no* 
teal q ™ Bur. Th* laa. «rr.i 
P.i>l |r.t .ta #BP IU|Efi hi' . IE 
■ |ijw ■i.kr-m - NncLitaf qUCHlk 

-; vr >U.| IE h" bill d+rfin.- 

i- rnk-bN ''.I hlmn. lill - d 

hv £|f».l rl i.lna Of i 



SURPRISE FLOWER GIRDER 


flvwr IHaindrsd Vjariwttai 
Mate -ad n nl 


Rl* 


ept. 812, RACINE, WIS. 
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Real Woodworking Efficiency 
with Delta Motor-Driven Tools 


They Save Time and Labor — Produce Better Work 

There La U new thrill in woodworhinjc these dill's. Motor-driven tools have taken 
out uh the drudgery, nil the tiresome "elbow grouse 13 from working with wood — 

mid left (inly the ebeer p Leisure aE nuking things quickly, cnjlly uikl beautifully, 
blind a«vi And drniliii aim's liftvc •••ii|pplcfn.en.Lcd (lie- bowl wiw . . m-.tiw-driifn juLnitcrw lire ic* 
nhuaiwr fh* bn.ru L fib no . . , motor-dri ren Uiwt am* v«iut«re ar* eliroSiuiinn: haml drill* uml chieulfe. 
I'nr 1. Ilia is u i . i ■ .- ! ■:■! i j ace . , , lldi] tin- nifidiim way La tin- niatur-driycD wuyL 

“DELTA” Quality —What It Is 

F.wry "IVlta" wixidn-nrkinc mnchiiLe 
lllHft Jh-rfiWlai ifASnilk ertiClimlly.ei'U'l- 
vcTnently and quickly. In i-bv.ii ntn- 
cJnnr llit're i" nrueticuL ■li'-iisii, iiUTtLity 

|h wrirLtii^iihiuSi lull I tmih'rliLlH fiiVH.iii 

iTjkTf it cminot be ari n'i. and iiil- 
liMirflUS firtraim GcuiBCructiGinal 
tiiiturf ' . Thai a why vruml mirk- 
t'fa wviity where aay ilint tlic 
'"Dflltn.' 1 n km BlWt inirtkirnl 
vuluii Fur thii iLrJLir. 


TRIAL TERMS 


■■Pella’' Band Saw h;u 

in : i ii > gsei Lillie Centura^ Pro- 
vided -=riLli 1‘il.rp-anfT KiilH'd. 
With or a-lUi-.ik tlAiid.. 


tmpitlnHMmil 
[kfvltr Saw and 
da In Ear — ]jLi ji 

11 in It IIIUJ- bt? -•■ii- 

eriin'd *r- 1 1 1 1 n i r e I y 
— [ u r ii 1 a h i: is 
with or wltk- 
eut iii'.'i iir. 


“DULi” B n r Inc 
and Ifn ul In n At-> 

t.nrh mrnl cnnl-M 
eblld'h | y 1 1 1 r 
Ol di III -n il Lht- 

liur. ryucliic ami 
tniirtlHljiH 1 . Fany 
to operate. Fur- 
bi ih 1 m-iI aciHiriU*. 

It (IWlnnl. 


Complete 
delta 
1331 Lino 
includes 

! | Wood fuming: 

_Lathes 
□Complete 
1 limdErSliLip 

3 Join re r 
Ca re llIii r Saivy 
JRnnd Saw 
JMorfLscr and 
Router 
□Moulding 
Cutler 

QlSiirtall Shivs 

CTl irr-ck eIlu jCl-iiim in 

which f4Hi arc inref- 
ufrted n-nd smart wfch 
rht iiuuijn'Mi Ln-Unv. 


Send tMiipnr today for complete detadu arid 

FlUiE illiiHtna(e<l I Ltd hit la it fully ilmtriibdne die nnw tflill 
"Delta" but* irf w Dent w nr kina units. Yiyu will Jujun filsO 
hr™ you ciua try any "jjplt*" rauipmenl fur [11 iI:i%m iiniler 
iirtital wiirlunK cuiuHiiwis — A t l>Uifc 11 ]rf£. ChimH «l 
three mpniud^bt Euy FhyiuAlit Pluiifl. Muil lltc coupon 
Te» lit V ! 

Delta Specialty Company 

DIVISION OF DELTA RIFE, COMPANY 
i 771 H. Hallo n St. Dtpi. A. A 31 MiLwankaa, Wh. 


DELTA SPECIALTY CD., ITTS N. ttnllur, Street 
Hllvmlnn, mill min. najTt. A. 111 . 

TH'iirUniMM ; I'kruH- Hmil iiif< l-'ll 1 :r IlliInlmtiHl ]lEaruE.llru ilmcriliLiiK 
lilHI "I Julia' I nr uiiiiil iik I In* zU'imh wli rli I |ixvm ilii'iki.il ; jlImi 

full ilnliilla of Iijiliiy 'E'ribl OITur I Jiin i L'uyiueait ]'1 ml. 


Mune. 


Aildrew. 


nu4in.*« 


. . Abp . . . . 


DEAFNESS IS MISERY 



Minjr ptaplif wiib daftrtlvs liearlnfi 
and Hcjil ha|uy ^unitraiLlun , 

ftn ioThcairc mil t'h'irrt, IcrjuiE iljcr 

iik I coiuird Enviiiblf EarDrumi irhicb 
jtKmLL": TmT Alcuar*li-i"nc^ ditriny 
in ihc I'J r eniirck mil r > b iktit. 

No ■vim.b-i.turiri er h?iJ pitta. 

Tlitf act int-iptnii vt. Tt'eatE far 

LiHikkc Jc.J iwjTu ItitEiiiyat ul f '■Jvx"'- 1 

tbe invimtdi, iilmFEif -ami. 



A.O. LCONAkD, In 1. 1 S u ic «5, 70 till Ai^ Hew York 



; a .^ In Your Home 

M Our marvil "u?. prafltVcel Mwlkl 

' T :i rli ijii-H pal) aa li iw i\n S.jJXI piintfii'Lid. A Inn bor^t 

ID mm. camernfl aiiiI proieetiHw n L tnutury prices. 

A Tiiciiji-Jul ii linn uf I mi ll, H [ : L I ill 3. tr*:L ilini 111 □ I Tl L. |j| Ii. 

uvaLIuMr at lnw irices with tixrliunce uurvire. 
Wil Ui fur bln. FR. 15 E cafiliig.i.ic. 

PAR AMOUNT MFC, CO. 


ricih: 




Tiaten 
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HGTWATEK 
r ijysTA/rnr 

Anywhere - A rw Tim e 


/ 


J 


j 

\ 


i'lirrhu-ii.i'n.r — aHMrLn-j — actiraH y j /rtirih-fiiliinf/, 

dbvt LITX ELECTRIC W atEH II RATE fl, 

\h.iik(. j Miwri.iLi I th ■- jh>LI L i l i l>>. L _‘ih it dynamically 

ralftftft cliiitfLu atuum from ctJd mitet in split 

aeaonda! 

Enlirelj New Prinefpl*. EstramalJj LawGan \ 

j : :r.T|.i i iir-.r ran nnw a ff: ■ r i L the lira ,tr? Ill ] , 

ly.Hi'twp Aif ncaler 7 ,-|ii:-i UUlu ii LW hrrd ttuutzr- ' ■*■ 

|:i£ f liHTLi'lrjit liLVtiii Linfl. 

MIIN— WOMEN AGENTS 
Hiah Pi-cill 1 1 — Ha Investment 

Fin 1 ] .v." tpare time. Wc'tl pnmi you r-Rn 

aim i |>t ' 

■ 52 *— 53 Q AK P IHCRE n^rLY 
CASH IN ADVANCE EM'EHTf SALE 

feu +1E f!I ri--UI,' #vJ. l'.x— yur mil. l.t X 

Mr'-* cL*¥ II? r-'rCTliKm rr-B-MU.iifci 

!' i'liLi!r S i dSJlJ* F IW LFHjfc 4 # _ I EMI* •■■i 
. ■Jinn ill ha-ilrl l.l"S iCI-1 U-ILtul «XI]P?l'T'i 
i«ICl I ■>- ilay ■■ jI luH nHT 

Msm|iT. rvnja-r. 41 /,‘r, inn ■ lat.i iLay T A?®*” 

Hi ll'U 531 li 1 1 STORES. HD LJIIFETirtJI 
PiEflT E'JILP IE EFflnj [llinilt 'ilES hJH 
hemp. :i ¥Ffcll D1 :ep=im - 

Hrux il 




v?§ 

V \F 



LUX- VI SEL CO 


47 Jacks an St. 


Elkhart. Ind. 


SI MON DS SAWS 

Best for every cuffing purpose 

.HlMONDS SAW £ STF-FJ, CO., F1TCHBURC. MASS. 


NEW VEST POCKET 

ADDING MACHINE 



ADDS* SUBTRACT Si 
MULTIPLIES. DIVIDES 

C «Jjr 17 JO ¥w-rfci, tp« d'« ^vipfe 
> [M rep. Sir- JCgt a Tf? h'.-s ■ 
•■ldni niiT.n* rbii rrirjwAi memm 


imw 

nrrr. Mad* H pI-eHL ni ad Irum 1 
im~i d-j“- 


-II 


Millk-i d-'" - <«c*r i T y^i ip 
poefco*:. 'W-*-*!* S' hipppii h'«i| n-J 
□rIh niPiBkra H-mpIp «h«"H riD 

ftMTAtF. I jF:reF'|Sflri r<FBlpL-'H. fp" 
Ih-aI-ti In drillic iIjlcm- 

uid+l V jLT IXua. L U rJ “ wdhj. 

Free Trial 

SF-ND NO MONEY— 

JIIhL XiuSftft :iXill udllJfi&P. Wff 
Will thlpi C"’.xii;ijl:il-!ilr I iiiXiiihIL- 
nnclv. sjn iic-T- -« ■ :« > ■■ 
Li:, is liM'.n i'PIil-i £nw ccdM Fnrrt- 

1 1 1 niy.iiijB 0. $ ■rail ri»hJ i ip- 
‘■fli m t-F-fJ |vr-pl l* n-m^r II riH 
a i" i > T-i ali-Tr I 1 ? dwT M w 1 jr-" 1 c* - ' 
rivrH-r hi-' r T 1 JOL A "■! 1^3 Ut‘ h V I Ch- 

FEKd L'iKttB. . 

nirla ihs era-rrl [i-a_--i -al rp. milrv 

iiAilr. ''ffly m;t mr* !■■»■ i iriiiw- 

lua.ar- Didcr Irc.Ti *:hkfr i J 


■Mall Coupon Tadap- — 

il m v rjti.nn.ATOi, Macj iin£ cd. (Muin^i'inTun. 

IXpt. 71 . F. <J. lit, 11EI, CHI C.tCO, ILL, U. S. A. 

□ 1 nm ein’hwIiiiJ SLi.rVii — Mud fiijqlhm iin.C(|Uin iirr-reilil. 

□ -■‘flriil .tHiflri; Arnclllne £ ■. O. I 1 ¥2 Ml Jllu.d 

i Iud ii-I :ltl l-i imJ II LnutbiYrnttc 

J. - nYna ■ ■ 

AdrlEfna 

CltF. 


€M Ir’ilEi 


H-litU ( , rr,, . 

Vi’rlip dur Ui. . ■■aiiala.-kr, n, L wcrhwjr : r? r-.-« ' i i =ri . 


Oil 


Meed Tlii 


husky handy 
Screwdriver 


W HETHER We a 

iti j.iuL by trodu or r,bQn 

w h c a unjnyl duLnit C-' inyLi 
wiikiLMtldL ntiaut the tar anil h.iAte, 
you n> i .l thin cih-m' huskv. h-in.ly 
ORHxat ScrewdrivfT, lit unuiuii 
feature* apc3l unuAUiL itreti^h anti 
loan EiG- 

Drop - failed bit* t tMfp. 
paLnlt; thaiiL, hardetted lull 
Irn ni h ia prevent btndiiiiii Hirtl 
ferrule tarred vtiip nhink uadcr 
jp-yni prL*i.ute | AcrnLciit- 
K.rli.L, htLfd iriAple h^niilr tluiiMiii'c 
tplst or chip ;md !■ (inithed ta pre- 
vent irrv^t: at wnier soaking . . . 
tliLhC ire Mime p( tbtr Tt»"tirti wht 
thenev- Cftattanr Screwdrtrvt will 
oLitivurk and PticUtt tudiiurv 

ICKilr-. LUnu'mbrrif c:cr±Lr> Lhe UPi- 

canditkJtnal Creieent ininrajitcc. 

Try one end vou'li b*y title [ 

CRKStENT Tool Company 

JamretciwiL. N. Y. 


CRESCENT 


iind Smiih t 

( li nii , n , H,.n _ 


TOOLS 



lJne ■riiir 

„ . Mt«y BAthkiM 

'ivl.icl. fn>n- tVricc lac new ca:a.l«K. J li JLie eiicketv I lie fur entult>g. 

J, B. WeLtH, InL DOfflrB. 3311 N O', 4ltt St_ MilwRUHfe. Wit. 


Pullil yn'jY nwii "ir 1 1 i :‘i I bf^lmriline mol nr cr salt Snot, 
plans or kawknl-m-ii fmir- Hml m&diliiEKl imi-ia. 



LihEimt Oyatantn 

All SitlSMd Slylos 


300,000 In World-Wide Use 


Thu WITTE (3tianrtn flraipiiroh tifivrtito: rfuniwi-t 
njILii.V Mw;t Cbi 1 l:irm And rinrh. Sma imna 

mx L ill li-lt :it Lu:^l *Ci-t. nn ulin Jj wt'Th— 

V.iil pn v £ s : t- Iti-j J. ‘-.VHi-t inr Itj^T f 'r L'C CLTjilillrf. 

WlTi E ENGINE WORKS 

1714 Oakland AvtilUC. E4.NSAS OIY. MR 


_ Fronta an I ir^cr itj** 

run HllHtr. l.nuniJkl ram ini 
i unth for im baliuii* HlPli. No- |wricnc« 
Tf^rniirv w* iFxrh. I'artvr lull 

Efl K I™ n w*rid* simrfa* 

U Ffte! 

AutfimitlenjiiiLiutantaneniiHiitt iuta In-In , 
rent'll or rv#fy hunig, mIi*j|>_ Ktore. thentru. 
garter, enr riwrvrr. eta Eviiii '-inallrvt 
iiliiifii mciIh twaa laure. EmaM-ilitH Rnrl- 
lntr [i> iirch.li w-Ki. V ni i qet your ptts.- 
CTBT? day, Write Tor [dll duLRll-, 

The NElliOTtfll FormeinL Co, 

&jJ 5 MvLt* A v l , Cli'tlinil. R 







PAPULAR MECHANICS 





&PANTS MATCHED 


Don 1 ! Threw Away Thai Coat and Vcsl! 

-Save I e & -ur raoiul I^r :n mahaL ymr ennt nr;| 
v«st tvIiIi mrw iTfli'HEra tmiared to yoor mnuttire. 

FtLV* :iii7 Bril'# of ft. nasr milt, (a vnaffA |i*-iis. fS.RQ.9 
e.itct 1W.01H1 pal trruH. kn.m.ph' nr Kujt, ot vour 
V-f«t wlilftll I- ill lift fp-l !■ ril'IiL With l-'2U\ L\ ]' ILF.& 

Simple rtir vmlr SAMI' Lfc 

Match Pants Co. K,ii!f. K5< SK& 


Miw 

ffe. e . 


INVENTION 


£g Qifik 
?1 Whip ' 


TO AGENTS! 


Si'fiJ JX.iftt i'^tcI livlav r |>T I'll’ I’ trial Wimple of 
'■■Cpill:- Whip” (urtitiL viilui; * I jj(i| the Kraut lnna.1 
HMW J-l-.- l 1 1 1 n 1 1 1 1 1 ■ tr lit 'll |KI, |:o;|-,H pi il IftlKi.il 
inti; lUrlitiLlne npottl and tiir. tl«^ it f-j-ilcr tn-t 

ImLWrUian wiiBh-h kypit ,|tv ji wftHHe, Werhl'n 

lr::=t nnci-handt-d a|ilvi>T! A i+tiiVL-.hin uvcn wiicrv. I" 
wjurfaWWl man just! tvimieil luinim ]ue*|i|.y iniUnif uptn 

5 60 WEEK 


Hsu s c hold Helps, Inc,, Dept. J 4 , Munctejnd.. 


A Bueseher Sax 1 Pot 

RUDY VALLEE 

on the Mop 

Nriv Yerk'sttrJnlef Eod*T"m ode till hint 
hi- 1 Tur Jiiinu ;iL cttlltpi with iiis Euhi- 
cltcp finjtophftEio. 'Then, iui tjaw. he 
was i.’i'V idti! of the uiud^nt bddy . Like 

huiwtrciJn nwi#, hi? Bnwtlur hn?ltd 
Eucn on to fume muL fortMUR, 

Vo ri run lit i it inn 

Whi khsnpvH„ yrar hex y lin A FI'. i : ly VjlJIi)* in 

tbu run [A. Atlenfl Lt h n ^orth □ trial that 

in hi i.p Co now. 1'Klny. iey&nr 

lu-sL nyrachrir ■ I. li.'- ; laki'ii ShlucliLi I'-.irwi 
ferns daj»i' taut. £<*? irii»t jmi nn Mu, Or 
sc-iid ft li] rot tiL-iurHul Lurnl'ip— r< n v- 
5 iis.lriir' ■ r L Thin i» Lhu Ui.fi lr ti£i|taf[illllEy ' 
jr^ur. taut cat roar, yeur ■hi*™'. lUM 
BUE3CHER BAND IN&TRU M EhT CO. 
410 Bwiihlr fiEnch EthhacC. Ind, 


MOTORCYCLES 

WCm d-lntijl BAnfiuna 

Can. Im fur: n : i > ■ ■ : I tlu-riiifiTi our 
l l-:iln.Tl|C.vc tilllD Jiir M tt'W IJ* 
5 L.IHI per we t, 

[iirUnm 1 1 . 1 1 1 L- > - 1 N a ■: I il--. ri n s Arr 
and lltndif ra«i 

■ml,- 1" »r |lir.-lln A 
Mil IlsH pft"M rj ft! BTf.l 

Sl„ fcOSTON. MASS. 


Sr^l I r -■ 
d r-Sisit.vVr ahi ip 

Walk Eft - CO„ lirt Burlsiun 



A- st/or 

FACE 

Cataictg 


^ITALIAN «ss>, 


OF ALL TYPES 

H Ein d-Tti aide — Bust qual- 
ity at lowest price* 
— Absolute Guimih- 
, tue uf Sattafactirm. 

■ '■ 5D««i?l T V i? AtCSh 
rtiCi n s- Mada to Urdlf-r. 

Free Accordion Lessens 

tobuyern byProf . Iloahhova 
IK? NOT mips tbanl’CiiBure 
ACCORD I rtN PI-AYi^GolTd’™ y,m, M% now. 

RUATTA, SERENE L LI & CO . 

1014 DIua 1-d.l.i n.1 Av«., Pg pd, P, B-3, CHI CAOO 


ADVERTISING SECTION 
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For 

Modeling 

You Carl 
Plane It 
Carre It 



fUSTlC 

Wood 


For 

Repairing 

Y&u Can 
Turn It 
Finish It 


AMAZING 

what you can do with this 
new kind of wood you mould 
with your hands 

T HIS new kind of wood that so expertly 
mends a thousand and one tlrin-gs and 
makes almost anything that cun be made 
from natural wood or modeling day is 
really an amazing adventure. 

You’ve never used anything like it 

Though it handles just like putty „ , . it 
quickly hardens into wood you can carve, 
plane, saw and work with any wood- working 
tool. It won't crack, splinter or crumble. 
It’s actually wood — Plastic Wood -- sold by 
paint, hardware and department stores. 

Big Book of Uses— FREE 

Just fdl in and mail this coupon and well 
send you a grear big, profusely illustrated 
book of 48 pages crammed full of interest- 
ing uses for this remarkable new kind of 
wood that handles like putty, hardens into 
wood and comes in 9 different colors. Send 
for your copy— today. 

Big 48-Page Book FREE 

M'-- - — W- -- -- - - 

TEtE A. $■ EOYLt CO-. D*pL i-PM-l? 

CiH(inn»E,. Qlde 

;= 1 L . J nw — [tut— biE.LlL dfTrnu; J bobltof uki fur PLASTIC WOOO. 


Kami 1 ... 


brrii-r 


Clry . 
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MONEY BUYS MORE 
AT S EARS.RO EBUCK 

HtsrcVi csn o thin £ 1 1 i n t wc have 
made certain in our ikw Cat- 
uloc for Spring and Sum race — 
t oda y 'a del lur teav els far th?:r. 
Nowhere is till is mure (m 


USE YOUR S EARS CATALOG 


why in the world 
should you buy 

ywhere else? 

Frankly, we can't think of a single im^ou. For 
prices tire u/irays lower at Seans. And this season 
they are the lowest this generation has seen, 
Quality is assured by definite high standards* 
SalisfuL-limlis ^imrELillccil by the W arid's 
Store. If you haven't a copy of our new Spring 
and Summer Hook, we'll gladly sent I one free* 

Vi rite our mail order store ncun^t you- 





USE YOUR SEARS CATALOG 




si iiv - Hew vnu c*n Hab* ftn* 
Cloefcs Ki it'll' at Home 

- f *r Ta*rprll. vf Ira aril Efc* fruit*. Tf * 
I leg Mb u ■ i r w I wn p_ pnrif. Wr-cci li lt 
ld; E«Un Till. -sbiroci. -.1 phm. Make 
TUMB Li inr I ■ I J r [anil. Cislr-iH CTi -itniid. 

I.i AIuUpI flu IA. niirrlfnititf 1 ! CLufc*. 
M .io hr .*J Ji. ms L*t..l Lflu. riLEIL 

CHIME CLOCK COMPANY 

lfitt-J Bnttm r Si. HLitn.trii.hLn, Hi. 


CLOCK 


ili riEi with cnir JlerctilifH ^ ■.■rk 
hihik-L*. .\]<jrr: WHirkrm'n I>liv 
J.I Ir' J13 [hull I1I1V III llt'C k ■■■■ E. 

'[ lii* nnw ruitahijr tiffcrw 
r|Ji,l llil I iir lilt'll J * — ji I k at 

n^ lnui hd^-flll giiarantocd 
lr> |Hve HIUI|]|Kte kfllrnfricliniTtr 


SEARS, ROEBUCK AND CO. 

Ph il ndclph'd Easton Ka nrur Ci-tv Minraca cclis 

Dallox A-iiqn-iq M-t^phl] Lei Applet £* attic 


Fly the 

IDEAL 

EAGLET 

A lYjfncL M'xM (i T O l *JI=lni , r(-i:il fUuift- 
All i .'inL r:;Lrdtnsard.l n,iLli pinny 

hui(Mii>4 li A£pc3Ulvn model-. ISnry, quick 
civriir liiiwri r ii-ry i l.inj rend? ici hut i- ■« 

BSWits: weighs I wi. Mum |ll#lp- K3lr«Lllii , Jilil* u ,n 

iffltiii act one low :iinL bHT* wmr ren] rp.nt 1 uStpAlU 

Ssjvi Sc fir Bin -yf-fn}, ■C'aijal'.ir srAV . L fad i ,1. a rp-.l R wfn c h i-Tn'r-id, 
Neil AekjIim l ju?|h Cmpcrp lit- ?R Wni rfi:-i ph-.ri, (vyw T»H R. 


Construction 

Outfit 

50c 


SIS west of Ruafn— Cinidi Price an request 


M *K IMUM 
SPEED 
20,000 ILP-At. 


A TOOL p(n[ JptJBdenrsr 
bench I id m* .in J for iyfF- 
3i-th<[ |cnndin£ ct'frrni ims. 
drinih (e. llifl Ani's-t ]tmri 3 . 
1 . il :■ 1 1 s' Ch:i.ii i;l'cL ibEu .1 

speed dtiJLfor wchkJ m indue 
nmcrijJj Takes drill] from 
Nil. Ic N<h 22 induiive. 
H*=i mjii.jr uif. in flhiip nnd 
liulaic. IiL^'jtpcii'uL ini luilc* 
six iniiiJiriK vln uEs. Write 
for I'oiajt lute iriluriiiAtiori. — 
Du mure- Cddipidt, 52 — 

J frOi irlTcrr, Kjcinc-, Wii. 


THE 

Du more 

M lllOET 






Set Into A Business of You t- Own -EARN i\ 50 to *300 Monthly 


|N| E W ATTRACTIVE PRtCES-TEIIMS A5 LOW AS S10 MONTHLY 

Cktrjr boALFiv* n, nn-nhinl thr euioJ time utl *L UiLT Clit lirt^L ttEldrnl ■ -nij iimtiLihlr L-jpilira ".-JEh I 3 .Ei 
KccM 7 |niFndr 4 l>y VijiJInt ti i r i -rj.- nixr/aJartun— i. HppmYrU ty LT. 3 _ Huroi-J !>' :-i Lif.ir j*. s-^uJD ipa^s mji 
Hn. a l: in Ton - hnisv* -re irniJI oirrwr «=f a. ili"LL 1 ST! C!w VV.-i % I • ■ n ^ T IliKirhfw, IMnt SprATi AfC VI 
irpr^fl’jnJty, Jvj.i aiwflai i»i ^-HrlrnrF- rv*pdj>d Lt- opvnip. 1 ES ilmidit'l. ^i»L fe W«i — «-dl Jur ilxdT u 

MONTHLY PAYMENTS, mm fftirtfiaUr »ta™trwrH ind ^ I i m^p ^iw Ip^N-W SWk 

WHITE NOW (nr data Hi I# HfJEAHT B P? OTNE ®Si. MU, TROY. OHIO* 


rliT P 1 FK 


DAYS TRIAL -Pay Out of Income Terms 
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MITT OMENS 


JUST GIVE ME A 

HOTSHOT 

Ama;ii life I'leciriCii-l ni^'riiliuH hi 
■: l i’ , hruiiU nr triicifir nintor willy wit, 
choke. ESinn nlitfAj' jpt». Oil. Jkilu 
spued. HOT SHUT nisurl** HJJ.J E If 
ju iiiiitiEi O. K. — ILE13 iJ faulty. 

Draws big crowds. £M]f yn sipliL. 

I h i'i prfttbyatu. ]IJO% iJrtiliL 
■1 (lJU, Qclrl mini) far rnguntn. 

" L ii5Tt- h- d,ny cnny-," anyri AkuiiiiiiL. 

- ’ Eeuf.1i rm 1 It vj 1 UITOTB," «*>■ * 

Klint. "Sk-ntl 2013 inrun," say Tiein 
WlLlittlnti. " We v.iuit mcJub-ivu." 

■'Never hcliv .jfiji'cJiiiJu In Iwnt it." 

“ My first winner. 1 ' ScLlsiyt 9lkn 
TL'ihllinv, Vcnir bunt bet part cirnc — 
fuLI Linn* PRF.F. Si*PS]jlc Uflef. 

Act QUICK. 

H iiirdnn M lq. Cp ., Dept . F(, Pe^d*. I II. 

BUILD YOUR OWN 

AUTOMATIC ELECTRIC REFRIGERATOR 

Why pAySlOO WtriFHl ripTriTrifr? Von 

ivc.ii iin- yciiir rrrift<r:iit InMsiE-liVfl 

> i i j n f M- ■ Lit |eu‘L --i \i -L- m ly 

KH.-W ' J “ " ' 


fr» 


...... jcntMe-F 

sljit:-. Lit be** ret; iitreil •( i nmuiKc 
fi'jrl, iininLlty and ilieiit iMrhsn 
MIM Ttnll known niahLH 
Coin pkt-r L'hic-irliiv- end tkcir- 
cnjgb UMtnu-UrMH-sl.Qa 

Eyf,r.F:N^inra :nrui5 C> * 2 1; m r*i ] lir' AoJere ty 'A ■ 


uimlr-NC' 


ELI 



^bKEAJI S-T 

CVIS #AOf 

' Make Meaty! 


.JSff 

ws i 

mm Hie. co^ ivii -w wood strut, fttti™, &-sn 



CatnToE 

m Frw 


intruciP 
screw ' W 


^vycopPt 1 


Lallan, 6.50 (j 

7 ass i 

IQ - 1L.3P \ 

K 14^0 i 

ffl 1H.5Q 1 

JS zz&i 

_ , 27 -SD t 


BOILER 

Mul Practica l Baikr and Cooker 

Klii.lu V.-iLli lAfftA E-Indi TjnpromJ 

C*!D Hr -d Bpnut. SkNj, pmcliral 
opu pimptev. KrthlrytOKhtcKit 

* ■ r .:■ I ■ I .-■ r , j 1 1 L. L. Li La--.- L . : I L ! :i. I : : I ■ ■ b 

durable on lie irarket. Will 

ImS. ■ UC-D limii, irivoa 
Bcrrii-e, :,aLlj,Qriliic„ 

Easily Cleaned 

Cup reTKiv^d In a osc- 
nnu; no humilng cl 
fcir da. An l'1'.'J [.,!!■ 

[AThHIim 1 m.' Her HlllJ 
|cif!.-ii— cur tut tu:n-,v 

andlann. 

Saveioz 

Bp cm]fltEn.|j direct 
from facEnry. beerfl' 
i*'n;urn:L-lLji!rrli nidicy 

mil] utility r-L-rr h:,|.I h.1 

cued B-mnzlnaly Sew 

pei.-L-J , Fllbc.4 -. 1 1 : ■ : t u vl 

Wrt raali with order i't 

OOC-fC'jTTTi cut., btll- 

rurc (I, n, D, tcend 
i ■ 1 1 1 m 1. . : : 1 1 1 1 jr'_' rrrdef nrraoniit 
Mlniiniuiit miide in nuln tru.ntr 
Ikkl Tim only bn lire Wurth Imvlnfl. jAiXe r.:btnanc F rcc. 

Horae Manufacturing Ca. ln *- ^S5& 731 ' 


> ■. Jj 



Taste Romance iwni Adventure 
the Far Lands of the Earth 


$eetiieVK>rld 

EJV~-' 


Hot/i 1 often you\c Tonftetl to Sue for jtjurtelf 
(.lie avre of Epypt’e pyramids — the beauttw n( the 

L-..l.- 1 -u I- I - ' 1 1 i.i I i-l i:lI.-.:lI. .- i.i>- I I > 11 .' i-|H..i 1 r C't C.'j|i.;iM :li:- 

ric-nt citi™r 

ftprml a few y4&t\ i>r ]lw nwt oJ ymir life, tiLRtinp hi*h ml-. 
nTiirn on. tbs winn i I J ‘ 

way i 

■■Rlrt-IIWH Eulil — *111] pnrn a ||nn<| Mltaiy bCrtl4Ml 


venture on (be jevr-n srr.j oniL Ln All ihn wnvIdV. irwiCi inite-ifovlnfl 
tin) tUTth'i lilfihwiiyf. nibl byw*jf(.l Y«m cim iio It I'llfeii— Jill s'mif 


i>nlv on# pm hheJuJl T rill mrry' yon nmnitMl rheiiiirliT J.t wLll. trav^ 
nUlIf like A T I r | ..■ 1 1 1 : i : i , l.'VIL lIi.lI'M [bn BTliME lllturSulpLE nil!. IllHilH-Alll 

WlllR tllp^Rl Lh — FL. 1 1 III OjH'irul hl|[! llATbly Allll .‘JIITC kl !•* IC M L 41 I, 

tbwe-'a nn other pm-tiiwlor? Illcr It tnr (hr man who waiitn th«- ft- 
pcrj-noFir a ml plmiHirr.i n r wr.rlii.1 rn'rc-J. L-LtidJii nimruEi >r- urc DFirdrHL 
:i 1 1 miii-^ilIiI^ nhlBRi l ike RliC TiHC j-Laii i. Lj I -h v^i jiinsE pirr} rr.ui. i. iii: 

tu lialr n 'Tijioq iff- miiei, 



Take a Look Beyond ^SkyUnc 
Without a Peattys Expense 

Rwclio oparatorR Uxtild oetiair lillors Iivt; Ilisyrioiisiy 

— rhoy TnTii; |ui nfR^irn nf tho nhip. Mc-aln. u luivutL 1 ' i'libin. 
■ill Dtliw Living iiccCi arc ]iiniliilic<1 1^'. i>ih| I»™Ii!i... Ltrt FiptRLtnr 
dniws, :■ kiki'S n:ili.rv. Vi?ii can learn qiiLtkly neu toHlIy lit h-nnir rn 

yiMir K|i; n- ll lll- I II If n Itmlkll ClCWWTlT TlUllUCll 41UT PTATtlCll ■ T.l III III! 
metbinLi. Lute u lonJs ht- LLt- 1'hiJb ItCiiih. Trlileb ifillu Sm-ii — Juu.l 
eou Ih'iQ Ih'iIim, . 

T||Ih 1' fl l':ii-..i.inn-«'iil^-,ri:tlilLMi1 FClIOOl SlIU llCCQ tmljlll1|rEUP> 

twHlbl inters tim aUi» LUL-1. mil- undue con nt* fill rvvnr tbo worm. 
M'O . :i:il:,l:,l.-| AU IvliTiplOyiriCIlt IJejHIrt uni'll lit hol|i lllll J'lHl n-JI 
yi ir nwn hIiIIb ai-m f :mi :ik XA.UIJM 3 71'KIE, n pnleiltUil llimie 
OKleteefliFr. lElvenaisrnUvk'r.ia. lATomeiiiieii or tbnlucit nrd iiiL-.u-.-iL 
11 iiy Ifi lOiim The JlitlLii ende nt- limcKi. A ri-w- almn I: .milih. ft'Kb 

tin: a.l(l 19-f [bn luirm ilF XadoiTieLct lil'd II IT i| iilrH t mini I rjiliilriK, .Lllll 

ymi tno cnn be n hilly ■ijiatILI'ii'iI HatILii operj Lnr r fIEIIiie Id VMirciinm 

Slke chr; oiiit ihriWT: j.lin.TE. Ijniiml Hint rm SJvcmool nr iih.lt 

lthi:l lllll I’ri.Hi Ekiibk 111 111 tel Li nil ilLiiiUC ilila CuditiLlbii jifn :i-.miri 
ii tm| 111 ir nriicilctl ^im'eriiriHiiivmciipiih.L'il rncLlioud or tmlnliiv yuti 
Inf jt. Rnml EQILTUH1 Tn]I.AY-WI nlilLpstlort. cL]inrlil cuULnn nHcr 
FiiiVr nn | huh:- In- ilift Xoi»Eneter, fiinipnn endg Witiini: hl-h+iIeml 
I dcd oiit what Kiidlo uPeni yua. Act ut- once. C Eulil 1 1i i cuvpc'L. 


NATIONAL RADIO INSTITUTE 

Dope, iDP WA$UlHCToN t D. C, 


0(^@3(m OtPPGQ Q© 


ETrjbw. 


S'm i i i 'll n I R;»d]n. IflnitjtUT^, 

I iv-|ST . 1 IIP. WiiAhln^Ldit, D. <X 

Ocfitlunnpii! Without oblipntinq' tnn in any Tray i+tbil IrtU 
yniiT rrac- b'Kik and iHfiADIatiinL uVnal- ynkT Nirpin^t-nr, 

||;<i j [uiijn Cij.Il: l-:-.li:I.i h-; mnchi ne si yen with yinu uyiir-L 1 . 


.VfLllii; , 

H ^ddra 


i 


Uodiiputiud h . 
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W, B. & J. E. BOICE 


DEPT. 


PIVMG TOLEDO, OHIO 


Rupture No Longer 
Spoils My Fun 


“Now that I run rid oi my 
rupture rmd do EM?t wear ;t 
li uss, I enjoy dancin <r cijyain. 
Many strenuous activities are 
pL-ciiui'es, because 1 um not 
handicapped in any way. My 
work is no longer a task — ] 
fin joy it. No one would ever 
believe 3 was crippled by 
rupture.” 

This is the way people 
write us after ridding; them- 
selves of rupture by using 
STUART’S A Dll ESI r 
PLAPAQ-PADS. 

Stacks of sworn endorse- 
ments report Success — -with- 
out rieEay from work. 


E^ajxxv E^ada cEinp; trc tJm hx3y 
»JObu[ air -opifs buckles or spring* 

fill linrl ill: i 1 1 ill :i:'ilr-. 


Kns/ to wli — ecor&ml- 


Goaivirsne ywiirsell by actually usting llttpao si our c*- 

Send cmipmi tOflay. 


Twt ** Fnelc* 


— -mail COUPON BELOV TOCAY- 

rhiinTi:- l.ahnrnrnric*, Inc. 

Swan tmiji.. .vr. MuK. jm. 

Send i rw I'UI-B Trjitl Plftfuo and took 

Rupture- No charge tor ilus nine nr later. 


Oil 


I Name 

I 

[ Addrena. ' 


AGENTS! 


SELLS 

WILD 



nmi 

^ w 

t.iu-l K.A 4 T., 
Fm 


1*1 w-u 

laCiCJUi UVidi'M 




3 


PUOl 

l-fiv £|| « '3- 


mn* im 


S-IHQ n ■ : ■ i : I lily :-h: 3 I|hi,: 10 |1*W hrnpf.?V&d n in :li -it WLuji&eS dn llT. 
I !l»ra, <lrn?i. polubs. Frilrmnnlm. all hueq A p-pro'itifl liy 
CJ'iriHl H.iiiHfil-rcrjIniT. Itcuirlrutl rcrrlriiey. W ilto- today. 

eautf.k f funniTO coEPomriPM. ws Frmi tre., Ck-tUi p. 


FREE *1.15 FREE a i.£l» 
PENCIL 


QUART SIZE 

Acid Proof ink 

WITH EACH PURCHASE OF 

A PEN SELLING FOR St 


No, 

Ju*t I'iiir.L .if miIIleu; deal Su. 113 :m 
iUuHtrutmi for 3 L uonJ mill links liVM 
UOUtb wroJjt. DEAl. Nil. EMI eanuiiu a. 
1 1 . lifi pencil; ink powder HuCUde-nt to 
make a fl.itsrl of ink v'lduml :il S1.1H1; Md 
:i hffl, .H I'H-ji ...iiii adjiwtihln ini: Icod, 
valued at il.JS: total value 3 s sulJLim fur 
SI. youei^e Ltie pencil and ifik. |n:u:L.it, 
FREE, with sarh pin- eh use tis pen Nit. 3 
selling for -jmiitl prici nr SI, A^eiei" l»i*k- 
L115 nji w 3111 to file! daily with Huh deal, 
SAMPLE PXAL itniHidciti, l*c tft, 
4 fe RACK trail deal*, Hu ea. 

SPOBS IMPT. CO* 

1)1 Main St, Lfaueuk Center, Minn, 


C/l»o ChOo -Another^ Profit! 


Au.ithrr HfUirmnou xo-.r k-:ii3l 
-hnv i.k- 1 Ili- c:iTrin-r , uf)r>-A no 
uonlr rrMt, uwinilrti Ctnmii 

fnecjidiiej, the iinujiiL or n ri.ni-|i 4 t 
pm-rti'iirtivo wlilhilc. Wo<t a toy. n<w 
irick iM'm bill 11 nrit ninflor cue In'm - 
iinThfaSlH so rrcrcl ■ iliarf- tlurnomls 
Imln. iiu.Lt.llfi! Iif.jii FOM.DS TO 

SVII. I:*je .1 W. in— rrnH, t", >3 « NO- 
ILl.l Pir-rU-llCr :U- iIELLIHC if- ■ ■ -S " mni 

lip. .m..i ,...i iu rriLUsm nil unpinri 

Airr,‘ J alA wrlUsllff * rL— iiuip H|i* f “ItA UFfl I. ' f‘itT^Y“ 

(*■ “-It ■■r.‘ p "»« luiCiiw! In J Viair+a l-y y.3 n« Im 
liiif id fwir iiii r ■ 1 k> s di-vif lc*"n. 

jiJCND Jir nraota h-^ra "i ■wi.ir ii-r .+ri*a|i. 

PACIFIC COAST PRODUCTS CC, f LTD. 

Dept. Bid 1S1C CthlHinfa 61vd.. Hell yweed, CaFHurnfa 






Everything in Bettch Power Toots 

J-.ist i few Hhawn- A 1 boT t S' fl-fwl 1 1 1 " Lntbm. 10 " and. 20 * Jif 4 awh Mor- 
tiser iiiLii Hhaiwj. W e- hmvf wbat y<pi| want in fiuality, low jmee aod cuy 
tiftim Gut our FREIl I0 -! 3 catalog. 

New F Jointer 

Ball Bearing 

wd $25 

N’-.-tLiinl' on i-arrh 
ILICii If firnl- 
OUteHl IL'UW tills 
fwa u-ivi Lock 
tab-lea. sytOe 
rti'nlx’t nnn. 


IT Band Saw 

!ts$ guards, 

$32.50 

Tnldr tlllj S degree*. 
HiLiv).. 4 r,* thiirk UhohM 
h e :■ rL il k t . Very rigid 
E panic JJlrul** fof wraid, 

nu 1 :ij nr eanapwiiuoTt euE* 
t ing. IfciDHirkaKiLe value. 


Universal 
Handisaw *3U 

Wfmdsrful valets, Will 
rin. grind., dado, boic, 
neitre. r:>l>tk-L. joint, Siuiu 
and ii.iSrh>i- 


Atra madslvE t>' Oell h'.Mrl-vt Jolliptif. 

IrriLjt Lnlilist. 
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Don't Be Afraid 
T ‘Sf" Concrete lob! 

W|Ui ’.In.' I iifiriiiU- in-- 1 * milhI In rfuf- nnw, reclspil i'h | L i i i . . 
Fn-jinlsr ?- E i ■ i ■ 1 1 : i ^ 1 1 1 ■ ■ fnnnele 1 1 ;i :nl in.^ .K >4111 cuti niiluj 

i.ll.V Ilf Lilli M|l.m 1 Ilk' lui'lUl CinlCjML 

Claidtt Sfals fiiuliun zii j Duu— 
Flmfr h-n.r«. JiA Vim- PnlfSCalf 
ltd iud full <I| JUittLil P«tp— 
SuiLiry Ihnkinj Foanliit 1 1 j:r ■ 
fiFl'-- Air. I Jhuirfij— liijmll:!— 
Ekd LlbdlHi ltd iluL Lrliji-rr 
j?H t-rrifen Wilkr — Siir*ilk Fb|- 

jnp— Vnrv lirl Witl— hu-hi 
jrd CilltTi W ill Ctnr-i SltM— 
r.i'JK- Fl.il fbidr-tfll F<ttt 
Fiw* Firlr— Hdfer Crrlnn 

f!biranr> l.lip- KrTavc Hi.-rii Cn|. 
T-i Lltcilir, fix lL.rriil..utu— 

Till k'.iLiinj Wills fVuiddin> 

K.viiHaii>ni Sff- 

lic XxaL — I is lllacLs — b"-z-pr bjr- 

Safe fee- llidutt n’ilniii| 
flilkFI™}? SmFffwiH - 

- Hciur - 111 I Li — iLkhaii Pm|— 
Raul Had Da Ftof-Cptiat CrLr 

Build With East lor Permanence and UCnul'r 

Till., 1:1 :l bwita lit 1 1 r :'i c: r I c- = I r E 1 1 1 1 ri ■* hf n-Llif ganercfe AtWIlH 

Him liiirin.'. -ill' ll. >"OT IlIliatriirH QH W«IL JW ttH]’ 

IrncUirs. Iil luIdKIun Hi nnkLiiif alE the iin'rliv men- 
1 lulls’’! Bbovfl cin'i iiiiklriH at £..kI eiwimitf; rujxti.rn. r.«r 
vnHniis rfaift&H i>t to nut rani I cm Id {I’vCi; MHOai'IcdI 
ml hit and bi'iivenindn hiflii sire >Jc: J - . with . Al! 1 1 ec • nry 
fnrai and jmaUI i i i :l k I c i h n.m tovtr&it im will in ninny iicI-ht 

V-pluftUtu L*.||||1«TI (mi nn.NIDP.AIi Ln ms --I li ill 1 1 u r 
Rllnllly Wrtl m :i ini iihIe l|D to h|WI y^ll. tllM lUWllC, Win'll 
poatmim Imndt pru ltd nicknge pay liiriu il.Ut) j'liM [bo 
pontnyc. !J uiiH-iife TT. 3. riirill: wbeu urdyrhJG luiiI I n- 

i-l li' In L.i, r-Klirj, (Hem fur h ,lj|| :ii|.| 

POPULAR MECHANICS PRESS 

RDiam SP4 SDH E. nnt.irm Strait CHICAGO 



NEED A BETTER GRIP 
ON MATHEMATICS? 

S END for a copy of “Mathe- 
matic? for the Practical Man," 
only 5 1 -50. By ramraoit senso 
tifedir-Kl* a. rynniVi® tliir ii'O'Mttr find 
rii ■! .. i:lt Sr-r. ski that aljsi-bru mid even 
cdciilii* axy IOiidu uln pfe. 

A<>nml n>- your knnwiciliu I* limited 
to aritlimrlii: you qLikklr und fiiail'Jr 
1 ; 1 1 i r 1 Si wtitfelns liiinwMst'- nl Alffi-htJ, 
Ceonirtry, Tripcnonirtry and Catculua, 
Simply if.'V't'jft'-'j" ptkiuF bew-k ('his 
L In- jM'iatuni.’ wfeii lie Ii:liy:|- yon t-lie 
■puli; li ace. 

Popular IHe chan its Pre&s 

H 

200 E. Ontario Strutt. Chlcafi* 



BLUEPRINT READING 

For the Building Trades 

Eiicry man wlko Is- ambitioiK to 
feufir 11 [lie t in rlnrail of hi.inprinl 
reaOiiiH will vuuL Llnj- uh«- p bijufe 
Wh ki i is I frWXniBh, will pdrits and 
□p.irj- 1 l"ii-mLmi?e. Writlen in ;i 
clear, rnyn ■letlniii'al. IllfllilSir, Ati 
iilf ii l .1 iiikniM. lin il fnr uijpn rilLuL's, 
truchcr. nfudtnLSi curiniLterii. 
bricklayers, cie. 

Over IflU ptmcfl.— 5fl -planganit 

iiluitTfltillllJ, 

Clo th— Fric* Jl,2& ooacjialil 

Popular Mechanitj PttK 

Hum H 

iflO t, Ontario S(, ChlraRO 
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DIRECT- 

OH crc&it-, 

OkQlcW+s 

Prices 

J0 3f Price 

Cf flutnntiiLthlji 
to Qtitn. 


St Santa Fe Special 

with other 'Utotehes castirta 

O Li iif 3 O o/a ‘.Hull 7 


N 


fl fnjl, Til .vddlduti I.|> utir Si it 
■ 1 L > ■ IH« I'ilU. r-_ I will -:l 

J'nnr ;i-i|um-.:i ..it O-T ClMSC o':limI.l?-iI Wnl-rtii-,., 
|r.ir.riinl«J corn IlCtUu ut >wi ihhiyx^rj servlet. 1 -' 
ijiily by Ui^SkUiIii b'e M j | r':, ir;.|. |„i.-,> i.ir |.y iln' 

lin-sl MUrioL- \\ i’h l-':.i-Liiry Elov- 

- -iiir -I-. rucry 1 her ■ ■ u ijertct r .lImL I irnucl-. 
1 " • :i:. j r -ii : V fins u-iinji [ - !'i In | -y | n-j rp 1 lion 
u -f :ihk r nr 1 lii.'i i u il ufllil you ' 'll« I I i -t-v. W ]TJ i 

m i'hsj:it vxi jhsh-jc ..! )W . ,n. m wic.r i 
3fldAyRt-'HtCli— s bun mc-H 1 1 1 ■■ V m-u '>ii euiy pumiculn. 

Diitlllullil — 

Wrist Waklms 

ll'rCft' tor o-ur ytw 3 >ln! ill ind Tl Nip ill Tlii-nmr>rn 
und UuliivA TiV rfcir M . | L ' j 1 U ' : I o 1 1 1 1 T r _ -I Li - - u*r I Cl p 
mhCiTJuili Iwtt cltilfiiJL never Jiure up bHf) 
utiln ■ ' '.'iH-r until br.umlfii iil:uii-nn| r|r ;:- n.f 
in-.-' ili.'i-enilnUfennilrlirs iL oucli Jou -^rli.i-.- 

Thr OnCnilJri III liAXit ]Tli.l.. 

A -. *4 felt ii|ir SreelHl Spdl t.-Jlib t)(Tfi. 
4 ii.m'J li-'r 34 ,li ’-4 in-ilr. 

Santa Fe Watch Co. 


TCjJ^F.KA. 


3 k 'tlw-rtins U-ld-r;. , 


KANSAS 


I'u ’.IV YS I I- Vt s rr:U i. :ij. , 

■iii J't ■Lini^h IlLufe.. 1 Vi|h-L:i. Kuril.. 

FkciHf PDltd n if cntoJnp J li n ’■■*.' ebfliMd. 

](:i,lr j'J iind lineal I’lbcytsfr WntcliEU 

LadliW Hurt W«*i'b SVlrljii Wati.’Tici 

l.i.i!'-- ' iiiu Mill .i Uloiiiend ItLnuM. 


Nhoh.i , 
ALkrrcfW: 
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Protect Your Ideas 


Take the First Step Today 

If you have a useful, practical, novel idea for any new article or for an 
improvement on at] old one, you should communicate with a com potent 
IlegiaterotJ Patent Attorney AT Ols CE. Every year thousands of appli- 
cations for patents are filet! in the U. S. Patent Office, Frequently two or 
more applications are made for the same or substantially the same idea 
(even though the inventors may live in different sections or the country 
and be entirely unknown to one another). Jn such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no time. 
Get, in touch with me at once by mailing the coupon on the opposite page. 


Prompt, Careful* Efficient Service 

This E Limit.-, csperienced orxmafcutivu devotes its entire time anuL attention n» patent and 
trade murk emses. Our offices are directly ewrwia the t treat from th« U. t\. Patent uilioe. 
We understand the jfe^miAlitieg nf patent, law. We know the mice and requirements 
of the Patent Office, We «d proceed in the quickest., safest and best, ways in preparing 
:in application for a patent eoverintt your idea. Our sueccus has been I mil ton the atranriJi 
Ol careful, efficient, satiufai’tory Berviee |y inventors and trademark OwflClB h/cated in 
every state in the Union. 

NO CHARGE for Information 

On How to Proceed 

The booklet shown here contains valuable mr^rmation relating to patent procedure tlmt 
every inventor should have. And with, it I will also send you my " Record of Invention 1 ' 
form on which you can sketch your idea and establish its date before a witness. Suet 
evidence may later prove valuable ir> vou. Si triply mail tire coupon and I a ill send you 
th* booklet, and the < J Record nf Invention" form, together with detailed information on 
how to proceed and the diets involved. Do thin NOW, No need la Iohm a minute’s time. 
The coupon will bring you uu triplet* information entiiedy u-iiLnut charge nr nhl i gntion. 
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flaCMD Civ 


My Offices 
.lust Across 
Street From 
L\S. Pat, Office 


Above la sl vi4v>,v of my ib-pt- 
ing one! afieoitioatirn i odires 
where a large h(-h(F nf es- 
fH'rii'iir'^J espertft are in 
t cuy ecmatrmt employ, 

■k All clrawiEtpft and 
Specifications are 
BE p f c p n r « d 

■k in my offioea. 


Bool\s 


Strict Secrecy Preserved 

All coi))]n<iiiicnt[D»B< sketches, drawings, ete, f 
uni held in strictest confidence i n E.trn]]g f steel, 
tirciiruor files, which are acccEsil.de only to 
antborisiid tE'iem I ntMt; of my alalf, Keel Tree to 
wtLId me fully anti I'rttnbJy. It la prolvjible 
that I can help von. Highest references. 
Eli it Pi LlHT- — i-li|f (hi 1 cotiprm na»3 met my free 
Ej(it>k . Do T E 3 A T riph t now ■ 

Clarence A. O’Brien 

Regiifafae! 1 'attnt Afrnrnff 

Mtd'iilifT of B^r nt: Hupncnn: Cinirfc ut the- 

United States- Cr™rt id Appc*k EiifttriiH 
CuLuMitii-fi: ^-'.i ]!-r t: rn ■: Court, uijlrict o: 

C'.|' ii i- 1 1 ■■ i : l UniLcd tin I Mi L.i'jr i 4t Olni" i. 

Practice cfcpRiii?Ml tiiU'e-ly ■<» I'iiientg, 

'E'lLH^L-m.irk.-;- :imJ r-yn liEil b 


Clip 


Coupon met Mail it OioTof 



CLARENCE A. O'BRIEN, Registered Patent Attorney 
70-F Security Savings pud Commercial Batik B1d£, 
Washington* [>. C. 

(Or, Suite 1106, Dept, A- 10* Woo l worth Bldg.* New York City) 

Flense send me your free Imok, "How to Obtain a Patent," anti your " Record of Invention” 
form without any coat or obligation on my part. 


Name, 




»■ n + c + a + • 


Adfir^RS lllLILllLJLIJLJIJL.k..kJLJKJIJfc 4 lalil 4 bail tliil 

(Important —Write or print name plainly and addnsss office nearest yon) 


mP 
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% 




fa. 








% 

W' 


Dili' Nt# ¥ 'jh h CHIlC 
Jji I |aq 7 WUD-Iwarth B-ldg. 


% 




ft 
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Our P1lPI«d«Pp4llB VHIe.q 
02 * rM'«i|lY P*ll«. Trrel Bide. 



iVi.Hia 
LFIIlua I 


VICTOR 

■• TU 

Hpa^Ulli K ra r I 


BUILDING 
IyC>pe>?»Hi I#.*, P«'+rrt 

ref hi |.U i|a Hwr U-an II *.■ 


TRADE MARKS 
COPYRIGHTS 


Have You An Idea? 

A fry /*«„ P F0R THE PROTECTION 
' W L/ tl r L/f / e r J OF yo hr invfn i i on 

YOUR FIRST STEP— The Inventor 
Should wr [ Le for on r bl a nk form ' ' R ECOR D 
OF INVENTION/' A sketch and de- 
scription should be made on this Blank, 
signed, witnessed, then returned to us. 
We al so give our opinion as to whether 
q the invention comes within the Patent 

^}jA Office definition of a patentable invention. 
* This fu Record of Invention" will serve as 

“proof of conception/' There is no 
eharge or obligation for this service* 

Our Five Books Mailed 
Free to Inventors 

Our Illustrated Guide BOOK 

How to Obtain a Patent 

Contains full instructions regarding It S. Patents. 
Our Methods, Terms, and ! Of] Medianical Move- 
meals illustrated and described. 

Our Trade Mark Book 

Shows value and necessity of Trade Mark Protec- 
tion: In formation reflandme Trade Marks and un- 

fair competition in /fficJV. 

Our Foreign Book 

We have ] Jirert Agencies in ft)reigriGoiintrijea..and se- 
cure Foreign Parents in shortest time anti lowest cost. 

Progress of Invention 

Description pf World'* Most PrPHinE Pfob- 
Itfms by Ufl4ioE Scientists and lnventwi. 

Payment of Fees in Install merits 

lr I:. nnr rwocsAary sh-Jt tbe nrn-if eir-i for Lhc pccpuraliun and 
praeecvt iuii tif a pstuni be paid i,n ons payment. Our k>u>ii>iri 

U.M* |h-i mil ftUl* ChClilft ITS 1 1 : i v fur > Hv : ■ Mfiflicii linn< ill thru: 
ii^;<iil !mi:ritii ;is :V pneparatirai «i ;hir jippiicnlicm i^h^ii-h-j-h hi 

ijitr oHtee. This ids in jh sites Uk psymenui tsny for die inventor. 
He Regard a Satisfied Client as our best advertise- 
ment, and furnish anyone, upon request, lists of clients 
in any slate for whom we Stave secured patents. 

Highest Referenees^Prompt Service 
— Reasonable Terms 

VICTOR J. EVANS & CO. 

Patent Attorneys, Established in 1898 
MeiIh Offices; 7S9 9th St., N. W. + Washington, D. C, 
Nearly Oppvtit* U , 5. Patent Office 


% 


a 


4* 




popular mechanics advertising section 


141 


D elays are dangerous 
in patent matters 


IMPORTANT! To Avoid Delay! 

YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to save correspondence, secure protection and 
early filing date in the Patent Office To secure special prep- 
ami ion of your ca?e send on account with model or 

sketch and description of invention. If the invention is not 
patentable we will return fee less cost of search. 

We Assisi our Clients to Sell their Inventions, 



MAIN OFFICE, VICTOH 1. EVAH5 t CO -VIfTOB UUlLDIflG, WAiHINHSlOh. b, C, 


Our Large* Comprehensive Organization been established for 3fl years 
and often Prompt, Efficient, and Personal Service by experienced. Patent 
Lawyers and Draftsmen. Every case La in charge of a Specialist who has 
been selected for Iris l; rwwdedgB and experience in certain tinea of Invention, 
Out Lowyera practice in all U- S. Courts a^d defend clients in suiLs involv* 
ing Patents, Trademarks and Copyrights. All Communications. Sketches, 
Dravritj^L, etc., preserved in fireproof Files, strictly Secret and Confident 
tiuL. We sihaii be elad Ln have you consult us ur to answer any questions Lri 
regard to Patents, Trademarks or Copyrights without charge or obiigalLOn. 


| FREE I VICTOR J. EVANS & CoTl 

I COUPON PATENT attorneys “ifaar' I 

I I KEW YORK OFFICES CHICAUQ UFIICE! I 

| l*D7 H.'.nlniirih ILI.I^. Sidtfe loW-U Cud 4 by llldC. 

| FHii.Anr.i.mn a offices fitts rorgk off lces san fhancisco offices | 
I fl® Fldellcr rtilla, Trust Rida, }H Km-Dlre EH^a, jilfl ll^i™rt pld*. I 

f MAIN OFFICES: 769 -9th Sired, N. W., WASHINGTON, D, C, | 

I GHHltMtfU ntaae *end me Cfcorfi your kmoY« B3 riocnlwd nn pTreedLmr iraE<. * 

I A'flmi..., | 
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POPULAR MECHANICS ADVERTISING SECTION 



. pjtffNT ! 


Bernard & Heller 0 

Compictt Service to xL4/ 

INVENTORS 4nd MANVFACTVRERS 

31 last n^St NewYorkKY. 


D /& " : T FT KJ T C* B&&klel Free Highest References 
U HI Promptness Assured Best Results 

* * * ® B ™ ® s^nd dfining or modeL 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Paten t Lawyer in the latest edltiunatif the Rand-McNally Directory oF Bankers and 
EaTik-Reeomuiejided Attorneys, published lay Rand-McNnlly & Cu., Chicago, 111.; The 
Bns&att Be- Ryall Directory at (ij»rjirticri 1 An^rucvv. pu^liihed by Lf^l [Jicfi-'iri-v Carpcd-ation. 

_H™to=i Muir. ; Fliise'.'a Lniv Lilt, published by LtifflJ LHirta-tury PuhliUii-np: Ccv.. St. Lotus, Md.; Autr 
ican Lnwy^Eii Aunu:<l pubUiheri i n Cievetand. Oliia; Bonkers Service LeE.nl Directory, publntiOd &y 
B Miilcer 9 Service Go., Boiton, Mus.; Eyre's Law I>M, 9 Pifk Fl-fiee, N't* V-orlr City: Walters Legal 
blfcv(afy h Gin&lm, Nebrii'nri. tmd the National Directory of Actornevr.. Bd hi more. MnryliJKL 

WATSON E. COLEMAN, nV' 

REGISTERED PA TENT LAWYER WAd H I PI W 1 U Wf LI a V- 


Copyrights 


arial 


rnfiirnifltifin oil any Lnik ( fee. Wrilr Popular 
^Icrhunitfl Ptv-n, Giliriipn, III. 


»_EZ_ 


PATENTS 

TRADE- MARKS 

Don’t Lose Your Rights 
To Patent Protection 

Before dianlosirtr ymn invent inn to nnvnne pend 

for lilAiik furni ^'EVlD&NCt OF CONCEPTION’' 

to *h' iinrn-iJ ami hiiikiiv -I 

LANCASTER, ALL WINE & ROMMEL 

■DPurtV Blffi WHSMIHOTflN, D. G. 

Oi-fgfitdu.ri qfforvu -FttScrut yf CcwetiitJBtt,"' 


PATENTS 

Iprotect your ideas] 

Write Tudny iur F K K K ILOOKI.KT, irow Til 
OBTAIN A PATENT and RELCOHI) OF IN- 
VENTf ("th'-^rr *r«d. Drafting uf MuaJei ot 
yrjur Invention for Li initi Ln n riufi. 

Promptness Assured with Best Results 

MILLER & MILLER 

REGISTERED PATENT ATTORNEYS 

Farmer Mnubiti E it miners tun" U.l-fMmiOmct 

Dept. A-1M& Woolwtirth Bldg. NtW Y«rh 
255 McGill Building Washington, D, C- 


TRACE 

aiAMKS 


PATENTS 


COPT- 

UGHTS 


■nr results. lowest tree, partial pvyvaniT plan 


7 , ™* ra,J.j ntgruu.d- h , fluitht H-idkii Ilnkiin ^4 

* HlRllY W. IDHNHH 

jumtwwi H»ii ir.i t>-Jt n-k A'llirrrT 

FfNuriTLT H EH DEN EJUMININD COHPI U. ■*. PJLTEWT CPP 1 CE 

Minlwr -I u>a Nin CVaM if Ibi UdNri «l 1 *« Ga," <4 

Aui-aal* ti lid Jui^l ^ ONi'ibp. and all, U. U. Uvarl d Cikna mV 

I ‘m LI ti AUnba 

?Jfl McGILL fiUfLPING, WAtHlNOTON, i» T £■ 


IVe 
lost a 

fortuQ 

he cried? * 


lie tushed Iwcadlrin-p- Into nur 
ollica, '■ I ntJalii liavp anuvi« 

OUU," heeiicJ.- hjt now Ta-c Loi U ^Lir h 

Mvrwtvn hiilf.iohi and iiilf-ra.-pro.i^hrr, Eu- Idiarivd 
rui mLi.-rjitil.- uhiKi-v. A ■Yc^a before he hail conic io 
up wiih an id'.-. Cor an invent iota. It Jlm.E merit an J we 
rnude wvcttiL ru^gcTrionr for Lti developiMriai. IVe 
Mf'.uaqlv ii.ti'i ic-il a wnrkim^anoviel tl> check. Ui(> On Lt> 
■'■py-r.Lti on . We iiuleiN'J out ihui nur I - 1 yen tp of es- 
■M-ria-n.fr in dva-'ijIi'panR ici«.'eotinni WOLlld rnniilr Lin 
to ri'i.i Ln- Eii-rciiia very nrircmary impnaveniEnti an hip 
invention. 

fir left rmr nffice, «en| home to hlr woeladanfi, 
devclGfliiJ :i ruuatin wnrkcciy-CTacH.ir I of lair own and 
fcnint-.ii:i itly tnad It punenTed. Thai |i:i<L-ni wav lni -9 
pmnalypt f-iwac-aa ion, ESui he filled CO rL'llli^r liiat the 
opti-nt iinjcHiiriy.l ncNhinir h-nt proaection o^Ainar ln- 
teLnuihmenii cm thr rear! rona.-fiine he had huLlti 

I-' hiv hnitc r he overloolted ihc I'jn-a thp( n iriitior 
H.LdiEinn fn hir mMchint would in have houdtnnl iin 
v< fo allow e-rte-opi vely Innflcr haiic p.iicur alaiicnv, 
o<hicli an l-gh t Iw nt i;TL-q.i mdur in ahe future. 

14c pwrToohed ft. Biat OEb-cyr haid noli Hi, in. 

ventioh. unly- a -year old. war alreaalv n ■ oaitclaEnl :■ ■ 
r. -. li a Ark. I cl ill liaipeuva-d l:i*nci it -war already 
3 -iejti nnin^j [o earn. j. areaE fortune — fa>r jOMfiONt 
ELSCI 

l-fave A WorkiuH-rUOdel aaf VOUP IftvMlirn iimJe hy 
Hi- It einihti.', will p™ ijlL.Ji-raf.-jn.J hi'EEer VOulP Ln vcnEiipn 
|Mtad]»iliiiEi — your flUVfncy will he he Tier able 
eo eiEiihLiih p.iteoE dad ni — yront fCim-nc-icif 
hue * it anil mnnuFacturer w ill be more rc- 
tur il ' it 

£>ur .qmiriirteiT iti-roCe-ctf you, Jra /aira- if r.a - 
rlii*inif Ear cinjrnaie, I'aHTI to K.t. WriErf 
TfyPAY fa>K Fraie ilaKikri-E -""bio iYorfetU'r 

tc^| Theu FuEia” 




POPULAR MECHANICS ADVERTISING -SECTION 




for this 9 "x 2'Back-Geared Special Metal Turning 

SOUTH BEND PRECISION BENCH LATHE 



» J /i F Nwlild ... PrfrhioD typo ... llttlo Him 

w ill ■■ illo . . . I'liiiKiiKur hrmiti 1 lii-»rln^ . . . 

li^mhhM'k ... Sci nvi-r (dil-Mfirb 

. - ■ i;riulu:if 4 -«l (' 4 mi|iiini|<l roMt ... Cunt- |Hilli L _. 

l u wlllt* .... 9 di-ll h*iiu|[llj< if' III I 1 /:' nl(l| 

l,H L l IVFH'IL CCIlllT diMlUMOOPU 5^ ftp j | IV'', 

The S □ j 11 U y r Sjii- 4 -iflL i-l OLfcE Tt^- La Lb r Jliiirk Oiasij-fr lip at D_r| 1 i{- 
nillifipTCli (P-f Dll C^fcrh- ai' «!C rMT-.-.lr-il| | Ik |jif- frLUhtl ^ hi •> | h . LjelI Ilt tnunu- 
Jxr hirlrtu, mnrhii in- i-lnip. rvginiriaip, m I nhHit'i Ic ff v h;- i n g u dfcn, S- 1 | Jc ■ 
ilIiIl* Nir nil leimijip; j i.li- in ra<ifc irnsi, Mf#.|, lirn^-n. *1 imi iinmi , ] i r i>ti , 
Wu 4 h 1 i lihi • . r'r. ■> J 1 ! J i'T .> f J If ' fur dr-H-xipLi-t-n cimiAar— alwf raLilujj; 
nf cilbrr pIeh up io 2 1 * awing at 

Nim Tii Henri Lathe Works 

F-.il HWHfwin Slrnrl J-Hinih Ti.nJ,. ln.linrm, If, A. 

LATHI nyiiTURS FPftiE tr.dits-gYEE so, one SQbTK.UXhiB Tilts |R us 




O Do Your PRINTING 

r " .,-4 ■ ■■ B l.nnuni b r b - Itl.. ^ ■ l.-_B .4 'ulr- .. - - 1 ■ 


L'llfdl. plxlinni-ny. rimjLur. : , I 

■ ■■ TTianpy. Prfnrt ta-r *H»rm . bbfl I 

W I dn i ■ >|inlur ILl:> « I i s i: ‘ : :i|: II 
iPf+iLk. SS.'OG. .If- l |, Pifi'»i« i I ! up 
I nv >:ulul^. THE KELSEY, GG*. r 


IbtiPtJ.Pii-Tf rising, Bte. 
jsruilib; ■ u; 1 njfcr***H.L. 

I 

i Pnirrr : IB. Wr.l- frf 

Y- 37 , Wnrlida-ci, Ca*nn_ 


[fi Siiii-L” leumeduce DelirerT 

Cl pit*. vwd ndi£>cn. iprrckrti. it-'upl 

Ii' 4 • . i - bilJn ib-i|iliii.- pil-yh nt*. kii- 

iif'i 1 . 1 1 ■ ■ ■ r^i ml i Ea -ur CJ ■ - ul p«k. 

t'jp ■!» ijuLi- il -ir i i J .-.-Jb I ,'iC.y kud. 
tkui 31 J 5 -AH t+"W |J|i 4 i--«l IfcjlxjlA*. 

W r ri(e for Catafrr p fra. 10 

CH IC ACO C. EAR WORKS 

w-m v. j*w bj.j. cinuco.iiL 


S' - >J 


«T~ 

ifu 

■n i nCi iti^ii I Ir U Ul luUlk*. BiIHE i 5 i 1 « lU* 

■fhCHARO DLACKtTONr. B-IT 4 FPmtlMfcn 


> f Bl'.n . 1 L>sLue *invf F».ruiir-«n. L'-uZa] M p 
l«T|T*p'|EW“li».>nii wl CTwftrfrdi and! can> 
ur#| V ■."ir FiuJlfl mflr -cv ■ rea « | n K 

iTl LC Lkf t-iSCbl. 

BI»N-. Wi V, 


PATENTS — — 

TtsuIc iirk: . CiqqrTiirhls. C'iH «=iC Lu »;:■ lion FT-incHhh^ wiili 

ill iiintj-iH iLiii-. KH 1 nioelianiiral nKiv^mcn : - . Sai Iki «■ nV ii 

ALRF-RT F.. D1ETER1CH 

^UCLTJIltT d LP F.T T 1 ' G - -£ C L- 1 

loimuilv lae-mlitr lit-i ml ni "c U, I 03i.-. 

HEulSTEKED 

FATf-PfT lawyer solicitor 

G£l-A, Ouray DJdq, 

30 Years' Experience WM»hin!!tun, I>, C, 


PATENTS 


Aatiiiv ,‘t c-he oJdefL iraniiC 
Krir- ii ^Lciii-rLeti wn ijivn nu- 
veil con di Imwi'jI eiiDil^tenC 
j:|iiii-j;i , l x u-rvleD noted £nr 
rmults! evuli'ii-fvil |i» irisrvy 
urelL-'Ino'ffTi riuinta (if ■0x[ra. , iri!ln4rj' txIiji?, i‘ii«i-stnii. rri-*. 

L.e<> JL LjCry, € 15 - F St. H. W.. Pept, I L Wnh„ P-C r En'ih, IflH 


P 


All SIS JCCUBEC 
TCADC-HACn REt-llTECED 

H ij;h.el?i3F proffthFinniil wndoe for Jn v^ntora and Tfadc-M^rk Ussera is nertss&ry for PROPER PTECl 
TKCT’ION. We OUfr ynn o^r EncilU-ica on tittle Tenns, If you have an invontron eeaad ih a 
moili‘1 or skot-oh anil itegi'-ription uurj wu will gjivc you our < >PINI0N wlitthtr your fitvonlioti OOftica 
wjtlrn the prr.vi?inoi nf Ike latent ].hi*jl Our honk. "IIOW TO GET' YOUR PATENT" and Record, ut In ve-n Li. >r. 
C*eu|lv 4 t« Bftnt (in rnicii-r-.if . riELA F‘3 icne D A NGERQUS in I'uteii't Meiters. 

T CT me- Rtaionabk. Bent Reftrencjei. 

.'■MiiimiM ■iai»Mini»imvrmaminmiiHmiiiim WRITE 

RANDOLPH & COMPANY, Patent Attorneys 

301 VICTOR BUILDING, WASHINGTON, D. C. 


Nanid. 

Aitdrw 





GEARS 


NewCmftWork 
Pays Big Money 

Easy Way to Make 
Money at Home 

Ml (tin. I lire cciwli, enmen'd n^iria mid 
HplnninK U Iil-I-I titan- » HWrrliilift Llin 
•■ijuritiy. TJieih is il tremcndiHiH de- 

nmil-iL -i il rlirTHM :,niJ util il:u - | :- 1 in I nrV 

ItereY jisiit cliancir tD tir: in biL-dnrfls 
f<ii- vinip-eir LLnd to hiuke H^mu iii iw’!|- 
nce^lfd infitiry .'.c hiaiw;i. Plant ijji til 


i.jil ii iv-r*h in duotc time (his ne«' way. 
F.rm-. , ril<t.h.Tr|(.|H?i|rni ii <| lw-.r I. A ••.|i|rihV 

and lii i-'.rrili' eisi’I’iiiiLvis fcn-ii ntiliiJ l-.I I-. 
. . . Lir.lliuc 3pjiiDlr_f Tv^t-r-l'. coBriin. 
e-i'i i iir r: 1 1 wuKOhn. i'iIhI bihnjr echer gtopeoiLi 
fi|(L ur«rvt. 

Creative Artistic Work 
No Experience Needed 

Sew rsr.i-rl lrj.1 method enabled vru In turn 
ant iinleTij.' unlone ducirnldvie 'hi,, ihiit 
uelt xl dlicliC. Ni' upeclnl eiiHTlence ijo 
Lrnbilnc nr.-rMleij. EijilunJI'! Inn .liiiL re 
iHTiiiC: nil, llin Fill I i : ■ - ' l^iii-l 1 1 iih I .il l-l-l. .-<1 

lu sFwi jell n >-kliiir iiibi'ui.' nt tKov^f 

Write for FREE Details 

of tiur inirmtiien-'iT FKEE fill nOer Find 

lijll IILtnCrjiuEl-IC. fll I IJL ii ILT 1 iil-B n t: I f :!.:■■> Li£ 

euluslve ri,. J ,-w"i|riv kIHm. No cli-)lnn- 
tloui. tVrltc tuiiiy. 

Crafters Guild 

12 Terre Hiiutc, Ind. 




144 


POPULAR MECHANICS ADVERTISING SECTION 



TO YOU- 
THE HANDY MAN 

'\x»LT*RIi thi; man they call upon when the 
fuse blows out or the radio won't week You 
fised the lcjj on the card utle t helped Junior 
make his stage COdfh and carved the modernistic 
dour stops. You can do most anything with a few 
simple tools and a genet-oas portion of ingenuity, 



Krlfo P-12 23 


Prici 


And the one tool yon use in every jiob is your 
knife. You'd be sunk without it. Take a look at 
the knife we show here. Wc don't have to tell 
you where you'd use it, you know that. And you 
know that if it't a Remington, it h S made of the 
finest tool steel and that it 
will hold a keen edge. 

Ask your dealer ahnuc It. 

If he hasn't got it, send us his 
name and $1.M1 and we'll mail 
it to you at once. Address i 
Rem ington Cutlery Wnrks 5 
942 BaiUum Ave.j Bridgeport, 

Connecticut, 


Cfe ftf yifiit 4**hf ditJ if if: him fo 
ibiW y« M Tfof tinning! an Standard 
Am trial n Diiiiiir P&rktf Knife 


REMINGTON ARMS COMPANY, Inc. 

Orfi}if>Qi.hrh Of Kihanbarh Ammunition 

R emin gton, 


SJ.? 1 L K --A-_c.i-_ 



fiimjiLy iirj-rih ik E I ■ ■ i Stine Electric 

Water Hearer as *h-rwn in pictMae, 

■] 1 1 1 ijj ruril in rlKTricij app-liarwn i j c - 
IrTj turn ■Yrisr::i aiir.j prf j,ii nni'i.niiVJ 

:-:u]i|ily ul 'miu: li>-i ivjiij iilacl iiiUJYi ui. 

jiiV “Jl-siIc J Ecmptrdi ure. A rr EJ&i 

o tri* c ' *" fits- uli fatirctCj cjn t*c Endued 
from on* faucet n» arwchir in a 
jiffy i A V. I A L nccc tsky f or 

Hc«m«h ibup*, p irHRe-5,. nf suny- 

¥.'l|rrc li ■ i v. «M,:r bi ' ii--.ii ri! , 

: ; -i!iI a| -L pffuc juV^kiM L jh 

jffiirdi ici pay. 


— L' i ■ i n - • ■ 
pi5oipk-;.> 
Ti' i l b 
Ailnr-’-'T 
fiM 1 rJI Jii'L- *- ur .- 1 W*lvf« 
pr-ruif, Lir-nlid ill need. 

Fully ^iiftTP-Til^fk Write 

i_- r lisw 311 iru. 




the Musical Sensation 

ACC0RDEON 


Jtijf lir- mnnr vnmrtcrtiil Miu'IciiL (uairu-jienl on. iur£!i. wJCJi- 
«Ht :mu ln:i»ii>ilxii i>T IuhhIC dr Ijntw -Lin ply iDH-rt A iUKI.ll 
mu sii'l star. nlm-'lo* 1 try S'It* i-' Jlunir- SEmpr, 

~ :J, rtHjTtsFL etc. Ho] b rl>aiiR«i| In crmrtlon or a 

EvamiBfl v, | 1 | t'til nk yiiL) arc ail urttat. 


CORNETINO PLAYED WITH MUSIC flOLLS 

I ho I □ Lei.1 muBlul Invanll-en, 

Yoii at* an *niit In fi« minuiti. 

Ttiw Sun Irvin to ta noi only hirulah .-aNdrUdniEiirit 

and recraitlMi. tb-sr idsn olT-rr a ldb«al Lncpcne !»■ ii|:tj.‘l nu at 

^JfYllia P 1 1! tl L r i ■:■} , KiixILg ^1:1' li.'lis, iKlUirS, ['UllCUtf HCtd ClliUr- 
iJhlain-i aCH. *iS r mukr .irnLiu,Tii .rinM P.-r |Ai,y-. i =■ and Afepp]? 

lOn^.TlAln.tcd’ Cants for -n*^u paid L-nunffcrn^Dt? 

Write Far aiir -d c-B-t i-i fitl v? circular. 

TREASURE SALES COMPANY 

1 & 9 A Unitun Rudd NEW YORK, N. V. 


N«|iOii-tbble 

j^ynnli 

Wtila t-:-T HaJn 
I'liiii T'-S-un DB‘i| 
TmrLlijnr 


Tlie Sen^tiom otlTlO 


Wribe tor full 
rit jr..- r and Juv- 
u]H«mi-iit - — Lux n 
Dr-'.i.f ..f Ij- Jui.Utfc* — LU 
t-ti’-i iS.‘u ih-i 1 , jiJI Mi vr Lilli 


.. n 
avt-r x 
r.lnj-p, 


hirl S-Sul L!r:t>i« W*l*s Hsi!«? CoiaoMtion 

&tpS. 405. J 5 ia M. Axi. Chiuio, l»l. 


A POPULAR AVIATION GUIDE 

At a Popular Price 



Pf-CHiirm to meet the f 5 i;IJUUi!k ftir ;i siinjjILlKsL Eto&k ora 
Avi ’Ji -i'i SMiLaWc for ynunrr |. i-lh-.j :0 l; . l.ii:^innLi 3, 0 -IKi alL 

pbrsoris dis-imm K.usieml infm iciiu inn. 

h'xi ryluKLy'fl Avialirm t lulilf: by V. W. r:i. 5 K. i'jsl pub- 
L--I u-it. 2KI tsscl’l, iJjQ nhistTiitLons. Lulls -i'l ainji=i ily ialg 
in tlmtiLe. easily rarnSersfranri lnn- 
fiMCr- . . 

AvuLion Lurms, in?vriil inn jWlflCi- 
pks. elfincntary rules, forn-ir. of air 
craft, fLivrUtiri:: of EiaTtm, ty]WH u[ 
■ptnitcr EiLfletii^Cfi. onciciot 

Kyntotus and metbpd? p[ El^inif. 
E.«sm raw and ivuevnre for 1 1k 
future- Price %1 

Will be sunt C 0, l\ ifl U, S- 
Piiy ptwmi-an price and uraira^ 

eOFULAR MECHANICS PRECC 
Fc>, JID. 2 D 0 E. Or 1 .it* &l..Chlcnqa- 


1 £U 



POPULAR MECHANICS ADVERTISING SECTION 






1 ■ ■ i rilrf inr my won ! r y;ilur r> 1' • v- ■ • 1 ■ ■ ■ i : r . 

caiJijTcd-ii>inL , dHiLl-i^. f nluh liiailu- N* '<■' Iw iwifr*. 
Bint: 1 r than aver. paid <lji.ly. CV.-iu r- 

milr bonus io producers, Style crcatiorl'i tu please 
^rii Sl-ilL iiu-is. A big aulllni;. hiu jsrpfit lint-. Bo hjj 
jicricmcT? pn/rilri L *lV r L i r now for flTtt iiiilfit csE 
lair A l- uwatc II samples. Von are under no oMinlioit. 

W. Z_ iUdT-UN, hit.. B4|M. D-il E. HJOThrMp SK. IhlUfhlH, 


Announcing ...... 


the CHALLENGER 


nJilRiily rnrU-iK >ji ILiL'. Elldcr buHt r.rouriil (Ju: riimiuu Jtnnn fihnerr, 
C i.m, |il- - I /..•. ■ t ■■ . v .- V i. fV 7V..V KiT :.i- . SSH.02. 

(Also aura Ell * ririiiim^nr rn H- 4*^ : " -Ink i'AiMl ' If iri.ll 
already own a Jthun LI in aw, y ■■ i i ran i i^-ijy inniTt if. (o the 
< El A LLTiXO H U r.,7 W*.DD. 

l Iii.tv |H H.:i Muir,- wurk It MEAD qliikn-: tbril !il|S li rn-i‘ JiiriimJnV 

him bcvit *My deimms'iTiitiHl nr> n •n.-'., i, *- ..r iiihIiIn v|| •■•.. r Hie 
world. Tlinlr sturdy KlruMure nai-oty LioviTorncnl minlmTU-Ma. 
->r-i IQe rndAj hr mi- IdItwi MinhiRA ewisrlnG il» tomr/a* MEAD 
Jink kIkIits u-thI hjpiiIhv 


Dept, 


MEAD GLIDERS 

.? 12 S. Market SI. Chi*"EU, III. 


Nq. 87 
Universal 
Wood 
Worker 


e 


Comprises 
20^ Band Saw 
6 V Jointer 
Saw Table 
Shaper 
Borer 


W« tlu hi lid; 


TLarrd Sim B 

Tl ili'lw— 

Jus 

'‘'jl’ZZ, 

%r 


r ™ 


r 'T.Taf 

''EcKt 1 

***** 


THE CRESCENT MACHINE CO. 91 Calumlia Cl., Inlnnia. Qhla 


SHIP MODELS 


Electric Portable Sprayer 

Spnvi Paint, Varnish. Purth Friiki.tijl, 

Lacquer, etc., by ElMlIisilll- 

Reg- Price 

Wl» P»i» 

*2112 

srllWir. Motor 
-ryimpif'if' w .in ftiimj- cun. 

Atllj-ii li ! .ill nrlirl I ■(— | ■■■ 

nlli’l'i ill il |v . ll l'ir SI’S Busptl «r.f| 
r-.-r- -.K-l ,.r.. 

EC hd ran cas-alo* 

NATIONAL 

1» N. Clark 5trt.it 


HviL]i! tli fin biittcr t Fn-llbw reJiiblf. 
authentic dixtiL. Thu ’liuii .i r. |.i_l il.r-lii >:L 
'|UHT(';rJ.i-'i contain J ftcfiTii tu limwi '■£>*. 
[iliLlih nf flhijrf, 5 i'iiiri-.L;j:.pl*ft uf Ini 1 1 - l:i 

■: n-l nrtLrlon on ship mode] buililinp;. Wnta for FItlil] 
nymjii jhah'.*. 

The Ship Mode) Society of Rhode Inland 

?i LI plan Aue., Providence, R. I. 


tKpeHt tn. 

CHI DAGO, 


ILL. 


Thrs Man Makes 


“5[N VL'IUTS ELjXO f 

bought a Foley 

B , , . Iilectrakeun Lnm 

G MONEYS M ov;ct mhiupener 

’ and mounted it oil 
it yjna.ll truck for it portable shop, First day 
I took in ^Ft.iUJ in llin ivTterJlGnn, From then 

iiji hs I beracne more accustomed to Che '., .,rL 1 i-hiihcI 
frills* t" *?fJ 'i ii ■■ .■ I ' r I In 1 hiiliiiHv dI tin* i«i(iii. SLarc 
then I huilr ur.ii iigiorjiir^l Joi.r Ii iir-kH ni| n pn 'lii-rliariac 
batnis. Unit I cnii make at lea.' I tSOO a hiohJA atttiif/t n<f 
nn I'm - /rvorh iVjrti r .v v that, . The FiiLty turad out 

u pnrfcct jol; ur.Li E have tin- urnf rumtuiPtn J«r iiJut 
J'miT." 

11. N r WWmtAJffCY, Mimupta 

FREE PLAN Starts You 

A BIG OPPORTL' X ET'V m wnitiiiM: fur w iiju-asrukr men 
win. irant to makn BIG riiDFITS *r„t l,p v* ft n IJfDE- 
PENOEKT INtV^lK. Finny ol buFinrn every w line. 
Ui-tdl i nn tn *•* ti’i-i-r .intterl. Vo v.VPvl'iifhrt 1 iiMmmry 
— V r >' little pupil -L npraled. I'rart at lifiiiif: in .parr tinui, 
~i"- hulld K hi.:h!;, , nkcrnihMitt Imfiiiwf diarpcniap lawn 
jriDutTP hy tin 1 Fnley Flleetrakaari Fi)Ml<iiri™usiiii* aji'Bteiii 
iiMiii b> J> u.i.1 i:ir iia.'.v ci Uhiti rr Hmn 13 r.Uei.il mre. 

BIG PROFITS for You 

<’^L aiiiiftrd Mf) IV! ‘like hi it , if <.w.Ty ili-l|*i- jp OLKA 
PliOI'lTI Mail re-.i«i.-.n for complete irifriiriiatiop Mini' 
f.REK PI, AN iriniE+HliiH-teU-. 


Foley Manufacturing Co. 

IfWin FuIr- IStda., II MuLn &t. N. E. 

Miisiiy.ipnlLK. MEnit. 

Sfnid m« FltEFi J 3 I.A N ami iiifArmution ilxnit die 

Folfy EleatTiikcciL Lawn .Slower iJiurpener. 


Niniie . 
Ail'il ri. ,L_J 


POPULAR MECHANICS ADVERTISING SECTION 


14 ft 



BLANK CARTRIDGE PISTOL 


pw* SnnclL-iKliir-1 

llaak Cirri 1- a. rj 
LiM lllxak 1 1 -| K!T 

*■ ] HU-fUL) - tii rrlrg 

£nli*1.5Q 


1 Make Your Watches, decks. Etc 

W imr^ 3 ™ V 1 51 U 1C PJ nigni , T li j|: L nr« mrinli inMi 
*Ui iifpeX it jsi- *iM|biluiL, xm. M i..sd ■ : ikai iirrH-ji: n cic-Jumix bln Mii'-nl 
LpilJN'Ji.o FAN J. Phvh.i.;p sa« 1-3# -1 , . .rib..- mIci i-eti cl nhlu ill 

Ii.rl.iii4 f **rl*ail« HB C'HI r. lira dark. twe niHRrw ThI mum , INC muHi Dki 
hiJENH II 1HINE3- airifili &* oh. Anfm# — T-ai eve rin i*_ -1 IlHl# frpr4*Ni I" d 

c4 pmif .iifk nkri-'c #1. tr.hl.i tiu lg till tn i. xi t-r dkMI_ 1 au he ml Ik ?uf*> L* 
c-aca sr >i -■ ■ . - ■ . .-f T -.« dtrai.i- ll|l :. i.Riri. Ei.ua. iad ir.Ti’ .ira ilR talar irikl 

ruia TSir p»n I - • I. 1‘pi *irri liimkll.B HU- dloEll I -“i 111 i, tfl-Cfr EEC. J iU| 

■ ■■.•■ fee ar-l r -aipii-l. JCiHH^-riN hMhIic fc CO. Pspi. Ill FijliwE. *1 


tn4 n f Hr •. . 1 . ?f : 

ihtw*' i 1 -, a|-na L* J f Flfc-JM 

re Ei 5 ba* LJ <lETd>FCHn M N ITjT" VEjniV 

T-rMl raralaw r. ■:!■. iji .ipni 1/ rm 11 JL 

■■ivl M (?-l ln-'ik. L«rt- VL Jf sJM 
fffuj*# — anrarjr- y-_ -»Or I 

§ . £uv-_ial aciih wrfti 

Drfi-: L L&j|s#r»«- jtaallfcj HlaiVfr 
.••5 HI ink. (.'arun-lf-i!. *r.-l ■ up .» iat 
ifLalilof^tkuitaoTWw «u f«r | 
L Uhir-.Hil bj J%Spi r-ti «nlh C-janaaL 
Enrc^LpoEi. Kxirfb lluu 1 :»• 1 M.krc- f&£ m 

. i-a-i-r .U .—...J 17 mi Iw anhi Su*. 


|l ihipfuflElj 


Eiplndinp ClffltetffiE 


QOOD LUCK RING 

i ppt ainiiBC. iiulii ui 
4h»QIUL HJt.I drills 
ikUl kid araufaf «*- An'cr-. 

H'i bfUiSM, iSianir j Jlfli 

kruk .....!.^ eUimi. Had la 

III Ln i cnrmj lnrE.ftn|. i5c U-l. 


NOVELTY RADGES 


JlfVTP ruin 1 li.m (t 

Lc^llLlLS Will I Jiil.lf A- 

tt| ft. l.jy.i; jimi r^pfPTI 

like mtllnnrr "Jr lpri 

;ii:iL- 5 iiih Ah MiC 

v|pflni4rlm liwlii lA. 

one hf ueis giuw 5, yi 

iiirPfM. * 1 

f n« ’ft D*’ ft?. ? i™ !<■ !5<, II In ?5 


i^£CTG% 


STAR TOY MAKER 


Watch Charm 
Pist&l ,^Ti. a 


MIDGET BIBLE 


PISTOL CIGARETTE CASE 


]L Ichkn ]lk« h : I ■ ■ i , ■ 1 1 y ■wtMiiHm . luac It In iziCTtiy n 

iiihVi-l OflarL-il, 1 Cut-. Tkih rli.ViT^iiU-lw-i.iif* 

haH iinixiTi .fft-l I lftl(*T llini* llip ri'j.1 1 lilntr la 
k iminy 1 1 ii aw. kTranl ■-ri-rmiii i.’i flr^ur Ipn 
V>k J, (|Kilb. LkT>" yijnr IHo'iln. They *iji ili-in 

Slid |:-T'-i h : h I IL liilu I 4- Ii 44 |ih| . I'uH ri"rfi 

nB tTlEKtT n il'll tl» r'ljk’P niKI 

JHlWlt .w ' 1 h' I'll il I ■■■!"■ In: I'll- 

t^.4— -- '.I! 

MHT '.MEm II nn tcimpnct. Vr'eleli't 
'• AT ll D-nl> 2 nuK'i-fl. 


STAGE iVlLhn hurt i> 

'>J Cii*#ljllli. 

IVIDrlti [ILJIff ll ft h-jhv Inr 

^pi.-TR'ni 

J I? / f J*': H M'Ti"=< 
Km? ,wdx 'Jr 1 ? l nnnlih'K 

rvj' ' 11411 4-ii .I 

ilirtn noM TirHIirT B»uln* ti'ni 

nr twi> Iruui tilt I'linj^il'" i> 1 Uir r"H. 
tht nlTrcf. pn'a.Pil mlSI I* inund m 
I:# :ill rll.ir enn !■>' I'i'HirMi Prl-C.il, 
|,.-, '.In. nl-rl: I L' BIMi ?0( . lZtTDr G0«. 
At 1-1.5? til minima |in*1p.ild. 


Wonderful X-Ray Tube 


l-'i TTQDiIrrPiJlIh i )h 
i=ii i r 1 1 1 1 1 □ l pro" 

'll vi nhxiic «i | ■ 1 1 i'il I 

LlllLSNiDR llMlI? 
H u r|irl?i] iie mi a 
inljihlliiuc. *i^ lEl i fit 
wipPt 


MICROPHONE TRANSMITTER BUTTON 


NOSEBLOWER 


Mftwn asiT-f i»n f* 1 " 
Lhplrsr-vm li ki.ip4pIi^.; 
e trotiL-iBi. S«sn tba 
iVlTJJE JrLairffV 1 m 
Mill ! ■ I lntii.ni er. Ll 

!■. a aC-Tiiiar! h ii ia- 
ruln^lM. IE 
I hr iikiillRriy. I 1 ! 1 .- 
Cmtl bi IJnv H-ilJ ■ ■ lU 
I feli.'i Lbrj hpalil n tlnan 
I. Viri ran I.JM ir Ll i 
r l-^"irc ft Tr*i !*l "'M 


!-■ r i t| 


@ BlL'hairt lalipilif + E I i.U T* B C^l I EH 4 Ti I II N R'riC** 

En4 ia.HL«aiTB. Tub ■ E.. ViKlIi III C*lLfll ■ T r * 1 1 
Uirf Kill InJ iHmTIVnUjij trhiiB h B I- J HI & R TOT 1 1 ■* 
iriiB, ¥ in if*, mi icrC ilj. d I i-HlA H 1 r-,-3HH E 
irUH IkiC I'nE iB nu i* 4 -J bf HiHH HITki 
■ i-riB.-fiara Jkilui| lU WAT- El ■ fc-SljH it'd Tl Ik 

■ hrf 9) ip ■ llr ■ ‘■m.a.! Ili Aid U Cl d irMilill IT- 

mlm !■ mrr..pfc. irki. Tw ■:« fTPrr.1 lia 
blMkn ■Ir. — l ■■T-a ial*— r*rd t-lrird IrSHTt Him 
fPHL rtiT s^BTi4-rp ... ll™ -Ell x-Bbt-J. e p*K*n 
Irani. . ,H»-»-lcn m h IIrI.i * 1-1 df.ad ii «rsirt 
ba daiarLwI. ■ ■*■» i.. ^ ■■aarha-ard --iil-iii 
unHiiu H. Vc-j c-n l-Wn !■ ... ^r.ainAtldia 

IE IRErTI !W5 tlMI. .1 CN» J IBkn J* il* EUdfrUH 
ran inr II- rmh*. c;.n.rrini u. i.hCMiTAph, 
puna -ar ti*tr rr i.uaid can ba 

al l-t aw. U.jILge r*ia--p -p-d +* idwaa ulapkHti 

kiftPT iin '.■f i ■ r i"Ih he. In. “kwlfc ip ■ h,r - *■«>■ hn* « 11 . Tba 

idRal ri^P'tkHrf fbi radn > mm: c»nw fc-iTP <-pr»»p* <4* aptian alp 1 d#rMb 

ii Ta . ftnsi«T* , p riidi-a iiiobIi- Cumll"n al>«T 3 ^ sJI *uf|ib 

i.'ihi ihItti. Liprrinir-.Bia liri pI t b' ni'-n ijuluri tm bi^ijrad. ol acr*rt- 
niEU ai vai at* lnai *1 ialar- -irrn. ■" rl't'r*. 

iuHaiUXil Hiut* IEEJ t* LH rHr'd. HIKY U h = l 4 jrC I h-B b'>»>r* ■ «fl 1 h* 
•n.iwf . M r I iH*L li'i nnli'diti* ihWh CTXtdEC BCUrd THTH PI»Vl 

JOHNSON SMITH & CD„ Dept* Ell, RACING, WH. 


■ 1 '" *.'U 1 ■ |F. 

■ r : 'i > .hhi.i 

WET rtuak I Ai kir.-tOihC 
1 4 ** □ tl aa e d lt* . Ttrira 

IE. KhT -jECB T-j L iiTv L.H .:.Idii 
».r til b i-ild Ef TiU¥ Pill. (Hj liny 
bail pllT+d U Bn imli |bBI. .‘i -i.jL 
I J. I ,'f ■£ I mF lal.irhl li dli' ■. .irrji L, 


JOHNSON SMITH & CO 

ll.pl. m RACINE . 1 


LUMINOUS PAINT 


BOOK ON ROPE SFLIClNO 


Wi 
% 

H 







POPULAR MECHANICS ADVERTISING SECTION 
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BOVS! BOVS! bovs! THE DANDY PERISCOPE 


THROW YOUR VOICE 

if toA In to a mink, imdef lEit bed, 

liJjfSS' lind-LT J1 1,1 1 i]l-, lnii-k I II Til# (tWHTf 
/; Lnlu ,l dusk Lit schc-Dl, nr uny- 
You ft-vt lifts- uf fun 
fticilind i he tertL' Iht t poUlttHPrt. 
piuldlurs. ii nil lurnrliif nnJ fiHfl 
All your friends l-v-tiiles. 

The Ventrilo 

li a l ii.Hc IcatmrooiLt clt-w nu la ilm -nn ii'Ii out <>r AlDlit. Curinut-l* 
■: 1 1 - r i- 1 ■ I i ll il UtfnL ill fciblii-i-ri- in H.lli I h,! 1 nfciin t- |,rd TL-lth Idle 

:lhI ill .'I fill TllJL. hi. I TUNIU'r. i>T 1| UNTIL! LO. JiHI HTiD 

jmltule IMM' Mil'll or lilnlk. nDlrjinls, MC. Jit-im: nl*r:- mi.i l-i I 
■l- vi r, llllhu CAP ONLY TEN CK.VTH— i hui-Ll.-l l;I 'Mr.i: J-D 1 I ful l 
Iiihi ri^vin iik h.iiw in. I i inn a l i." i iTlIdiiulHl ini, tbnnr vi>nr vfrlre. 

! Ill- t twit'll! Thr»*l. £pf Vt-lklMili, Utrfl Ij-lir L-lR Ml.lli3£ dir rim * II lr> 
ITlClih. lllUJlCH. Liu.Li, lii;.:iin, i>lii _ 

AH Sent Postpaid to Airy Address tor Only 1 (JC 




Very 3 ntereftlng ji=il 1 Amusing Ifcvelty 

SEE WITHOUT BEING SEEN 

Look Over eke Heads oFlhc Talk-si 
.Men in a Crowd - 

StCr Ovct o Fence, Arounr! Cnffieei, Etc. 

LOTS OF FUN AND 
AMUSEMENT 

Elxauxl.v Mailt. J !■: 1 1 1 i[ | t ||,| l with Mirrors, 
->i|;liL-J-iii'.li'r ileiiS Ivi v- Flix-*-. 

■Cl Ifl id I hr i»nr t *nd 'I inp-mmivl Ifeml r l>a W-ldfe^a 
■» ■! rbr irrirbra 1^ wwtrk I fcr ■FLr.Tip 1 ara b.-L' rub ril 
■"■*■■ «r r ■ i h r n -*r tr p+ . ii d 'Tery pi-bniriiB Am- air 
f,J !■■■ ■■■■• nbvn Ihs lErlar-H 1 1 i t- r*- ■ la 1 h|? 1 I £- -j: l c 
fed idlori TTW-J, rlr. Vrllh ll TUI tin BfeLC -3BET i. kuh 
M j>r M HRiird a ft-ri -Pll Li-ll l.tKiiB »#*> JnrirE*-ll. 

( T> *1 PUT In .1 T ITsT d Y I II fbl In k Ull uT+T I fey 
!■'■*£•* I ha r a I fens* n* 1 , lai.il ■*! ! . fei all ! L~ Ilia. Chi! 
ij'inrwlui* -full link jnf #-.i.a* feJ>H XJ in iky iyiihumhai 
!«? wh -fei I he P i r r* ■■ fa- rlii trr ptfl. I Li-e I Y JJi^ 
S-f-ilt Bfc-ilM lisY-- Ikir l-r a|nl"*; muI ni^iu- rlsa- 4 hi- 
■null KilEfl rare ..Lna-rli.rni lla- r 1 j i ii j. fVIlB-iip# m 
. WJ urn .'illy liirjy. hJI rlliHd llir iriirferil kaauLi^ iuii lip knil— C 
"i i* i IT, liatl Tilh c-cdjiarr UA rbin.l± LuC m. lik-llUr. ll ria-MriliU-a ]T 
■ T . V I. ii I. • fell a. il I III" fe- . k -r I r ii ai-bia ■ il- I Ar IVjlvi^K -ill- La 
W " I_«liU4.Ii tljr rfe > i -Till il V'lfei i ■ Ii l- il il- U |iia In pfai.w liaiij . 

j 1 1 TTer. ’ ' 



Price PeiCnniii tis any . 


iifJrlr 


.00 



I NV1SI BLE INK Rubber Chewing Gum 


AnpnTaiuii and tlirrclinn-s for a Number of Mj»- 

1e rifiLii Trick*, rjif.uuji for air 

1'nlin Eiuilnr'i SI00 1 L. ■ -. ..--‘L, 

Esiartalriirueit *| 

SUf-ANVONF. CAN DO THEIWU (BiM jTv / 

ii if irui lui 1 1 . vie i l 4 vciii I r ji i >Ja, 4i*1 x V-I*V JrTttkHF" f P -“Prr 

II ■ L'bM.MiarH i*k_u aL, ■lid )na. ■a tl fere I .a S \t|T. -fi ; 

rlr a rlr al lalLm In fipiii ilalrvl. If nnlana 'i, I " 1 "i 

Lliri ii|. £*l aX i* IV# l^i, Inpliraua lj->rh p. - j '4L! v VrJPjS 

lu* I i. M A. an fe.a.LL AN Ij V*^K tIi i^K ; ! lT 7 

1 - ■W.J+, Irnil ^ p-- rd nmdr. a-Nd -JIAO , _jf/ \ \ \ _ _ /' J¥ 

bU*** I*m ud ku dwiTMiJ pud b Temwl S \\ 

a p ■ ■ ■ . 1 r JIISLHij I u - . -1 > IV. 

j(lI>. . Pi, V'AftE'b 1 wm !m ■ s *-d c rl ancr maj H „ . t s rmtr 

lrJB ■=1^' ilnHC 1 : IJIrfA I'L'tlAD:- r^^^BnayJ , ' ) I ■ |f 

INu BC'jt >■ eecn. Jj a.-' r d m L>« w-»eyii Li ^RW.F J ~~ V, [ ll>- r 

l^'O. ■Wlfef+rTB -ab'C+lY clikBIH Itili:- B. i-L I fc ^*^^*^“* 

cd inaLair diuniaiuiHh; T.,r CILjiJJ? >?'.=!! |i- 

l.tT THICK: - a .-iu Ui OlL-bi-nJ in In m |laia rj *|Wl W hra |>* »B'Yr |v p-mrd i«Ul 

tA, “H ■* ! r ^r» ( ■nr* bIfb I : IJvi RIIIJ1DN ifeALH.iftl niUH 
1 II L 1KJUTIE T llil k la. b»i“ ' Y a-BiJbrrp BUffLT C-T filtfri piferT! rhl-- 1 B CMTTB 
lair. Ill Will ai.nihi In. TilfeiA r>pt>AHfeNrj n.i feiJt k i: l:CIIJB.r la iBJvdfaBrefeM ,rfei 
i "?bI«^-.hi*t ■Biiaira': Ifer# TTI / 4. 51 U ITii> CXMK - TKI I'K; el# Kh- 
; 1 '• ■■■ I ■ « 1 i: ; !i lLTI-K- Jr" -rraa fc'jl jcriBHr ii- kbh in bai.B ll kj> de^n’i; cLa £1KKAT 
J* -Vi A!lD DM -IS THICK 'Ll IBJ-BB ill * La |ii.-nj MB lirj-.nl n «r. il.B L i|.^ra -nil . 
r uni -Jrajl-nul I- Til rvi «fVB IU IHHl rJ lla- hal I aial laal lia| IM.L, '.I r lllCKA I 
PH.tMXI M '"A II ,13 I 1*1) 'Ii. i f 1W4 1 1 ■ ■ a ■ Ftp Irarna l.ill ii£ III iaalrirl i.ia wa 

B'r*; Ic-r F-TUriiiif +a ■. criph Th r. 1 1 1 1 1 in ( . . n<- «bvpE. m a'lnDni vi in friufeB ar-d 

ill- BI-- Cfl IIB r-il y rl|ii nrl ft* .kirli. T»'l -T*iB rapJT HB^HP "T PTOCtW I'M aeeWBrT 
wriL.i^ii- #*rl*¥ i^.r.Hi-1- *! <»<• HB-lPBld. JCHHION SMITH ft CQ. 


_ PtIci. •Pc 
35c : P2 tar 75c pc-BEE«ld 


H^bn Titls . . . Jln.i |h HulirrritJirikLpriciiCii't-Llni.iriJt 
kulbu U^ai, Pru’B En. l l riKukhtr Walchi. lYici-pi r ] 1 i-: >r . j Qe 


JP H H «>wlth i«il rinh» 

i Pair-— ty ll* rwn peaier 

7J inaai LaJih^ li-jf IT+T 
iamilrf lla iraaiii| lU- 

V-vi iwi«-fli. fili4J *llb 
r. i laa fenvd •« *:** r r IN* i* 

wv libh ir.d liken pHcmi ik 

-d-.™- 1 . IL Pill rr*wl 
-3 Yir-icciiir f n'l -:^ii -a u 
T'-.- slrff MIiCE l.l - -lib r EiBUFFj fefl 

«#f r el# f a_'#pr I Bin. cl ax |iii-v- d 

iii dtajjlj ii. I Jwt fiaAi "Bjr. 
L*l iuain b1 |b i.a air rpla,! ii 
1 3ijiMMfe . AlI "Jlj-Sr- ■ a|a irrli.au 
laul In aiial 17 aa i- i.~ijJ|^ «i il-i- 
falua] vil|| nrrlani-d li.jrv. rrl 

»rac^ ••■'•n II w afdlra'f f»-!i ■■ ■■^■o 
f* am#: 2 *h ra-lma- h-ne P»-| w «n)r 
JOHPSW SMITH B CU- 


ECTION PLANT 

Up Hum' in fuw iiMmlm 

I t^leep 

pfticc" lei".""'? in. 
in.. 


MAGIC I 
TRICKS 


ConcnlulM itU cbt lrlckdAnCI ikerpTlnu-irllli 
^.I-iIh 1 1 V H r 1 1 1 1 ’ 1 1 1 1 1 m L , I iii-Iil..; iLllKj I hr l:i.l-l>l Thfcl-kfi 
nil t-ii- iii* --.i i-i'li'l'nLU-d CiiTijiinrs. .MokIl-IuJ^ 
iinril PnnLilillcliiLtiirH | h h] 1 1 1 In. r I >’ r-xDlal.iL*!, shii- 
E 1 1 1 Th * ] ; Li; 1 1 AJ|l<|i|i-ii Bur hiMi|r ;un iihi-uii-ii I iirxi 
jhh-Iii] cnMriium iii-ncii. Thu uTiuk- t*r rxrJril]n*4l 
tbpc Any fine- -eui, u l|Ti * ]|u|n nun If#, jii-r- 
Xc-rra the rneut dlBleulL IlhL. Iu Iilu own kiiIw- 

I’.i-' ini dial Em I I r j ialri .iul . il ■■ n' il ■ wi id I.a li'p-ail- 
T I a * p ja Jaa aij.jri| n I iibi|li Ii fe h|lil-iIf i. - ' ..I I l> Li f4 


L"ts hi I - r.miLflrr: Tvin aaiJ 

:ilii!in:uii-li! ttl-:ii,Iiu r umi 

rtnpc Marie Bn r-liiBincrHl 
niiaili Ctn r-ene n>9"v iiinci- 
BUDll r wttb WHrdlPIC I'll 
raaniilBU. aa Illmcr.iird. 
Prim, .nlv iic 


PRICE Ul PPtTPAlP 


Htlhur'l Bni*B* ut M j.-liu 


Prici lE-u P^-.t^aiil 


TRICKS AND SOCIAL ENTERTAINER 


, , A Flrit Clan* Writing 

' _ 1 Machine For 11.90 

^ 4 - ^, t pvrfeBri lifetMa Lp|>hMriiii Ilc fel.Mi 

TjBEy ■ _a- r -._ 7r ?3fc L iriZI in ibM.aal lla Cal Lm ana F-LrJ 

l',i T^T-r- ^ - #~~ S/*-\ ■ ■-■ J l-J I lib h hi * iy[w»eiur bui 

tW'l JK "I Yiaai ibfbIb h.iu liaunaa in pu I biS- 

' ll jf W IUiL E.A MI r -B -aa H-C lar i Ail U Lla jilT- 

- r LaaaauL im i 4 a illp ■■ fa-irilj-liFi 

. - - ■ - &MmT a-JlilUl, T» 4 ^*b klWki^W 

\ W&£=^ maH ^ l (11 Ift r 1- 

w|SH| ■ qipelv U»fD « cnnLa k tod 

^ PB •’■flKlIp »a 'J-BT -P-B'ltd ■ll-' (.*!• 

ir.d nk. Tfea UciBri vt Efea p-hijbi pi 
•■•■‘■ fe Ubup<mIp ir'J pr* k- ietijc-b: aa Ic- nabto tni i-j meiIb apKPj, Um Eanvlpai 
E m- 1 "-"d ■■! vi'l i'H-n '“■•B+bflni iifwihar. WII'i ih* irr^-Mp- 

■i.i 'r •«• it'll r-i r-p-a'ilarK '.-t knicra. ■ c.*J ic ar ■ n ■ L: r-5 a . ritka -am bilk. nr>l lj < a - " ■ 
ana h'“J aT ■■■h, we rw"reu a b ,, ii. einnan riBchfeaB. With wh LTE | ^" r,,JB '! i 
•n Hcd a mN a! life sr-1 r-ifl rriiwi iwerKiuifl l:r udi lyb Eiirllrii. Prle-B rm- 
dib-I-b H MSv rr-ill CFBCC Bld Uib; B ddr-iB B In eIh narli. diea.^a 


Ocvcrty pci3nnn«i £ij. u- ■•■T ■*ikfi ;« 1 1 n n tr . 1 1 1- 

r i r—1 1 : i r ■ 1 1 :iiii 9 tll«.-Ii-ii lsiErri'.-f ciYPrj'bculjr, nciil 

aliUlijr of tbf Alnil nlmi mri k-n ene ii w'l- 
cnjiii- B' lt-st- T'hlh If. ri In-ilk c.r ‘A n* 4 , r, T: f#. irn 

rprulY IDE 1 fl , « T| r , i | hnB. Tl-t Bs* A,,tH lhrp ■f** pr r l>-rnliK 
Bn m (^Hlr ch<! n Itiii PTfnn rl II. -rl'h a 1 1 1 r b- rnnU. 
rbn d-i i tFic, wr!#y «^ilj #-a nH I rr PPT-I J'J_K .Ari'jLE ATUK 

Til iipiL aiYii YiTi Bill i fe-iil i, I 4 1 1 ii I i n ■< ■ I" an Bin-ae-ialla 
I ■ r^a- ail! ila r ail ilrW-l I r Rl X - id .. I L . ■ £a . nail n — < -|r.“ nl 
E I j- | l a 1 1 til rrnlrnla i, nr ■ la Ii m i l! pup i i.-i a tpij 
|£ ra rn If. I fer r^n n-irnirr npl-Bfr "I '^b b^-*« lb 
“M'l-1 Uf" |a n r|«|J.r n, "K|.l XI S 1 1 |. 

[{flllHfkf! -’-I Aar -JiT- ■Mil ip "lr-lp whk k hiriV "Ip- ra ■> i 
uilllfl ll.Yi *B. TlrB bh-i-k a- arcll BnClh I IF H bife- 

IYi-a i’ll! "It — r- r ri h#-f-rlj' #|ok In ku-r kw L'U ElirLa, 
If- il na- i*.i.r 1.1 l^ar a-nilml !*14.M-Lh n il d n l- 'IbeI 
Lliaauj ii i 1 iJrn ii||iuLiinln. 

PRICE 35< POSTPAIl; 
it€Uf M 7"i I <1 -in . . FpI(* JSc Ftiitpy M 


JOHNSON SMITH & CO. °« u Racine, Wis 





POPULAR MECHANICS ADVERTISING SECTION 


US 



Dampness and flnoi I i ng 
fmoa eruunci w&lur set- 
liny in La easily slupped 
l.iy flllinjf the cracks and 
painting river the pOTOIIS 
spots in concrete uF 
brick wflllfland floor wit]] 


SMOOTH-ON NO* 7 


— the only effective wu ter proofing material that. 

can hi- a]*p]>Etl from inside it in I to wtt or dry 

surface. 


EscnUcint, also for ivak.Ton.Kjfln.if boiler |jl(.«., 
CieSernfl tanka, [lends, wash-ream^ pnra^n and 
Stable fLm.n.H, etc. AIjou.1 2a tbs, mcituroci for each 
100 sq. It- of surface. 

Kou should ofso ftnottt 

SMOOTH-ON NO. 1 

— the Rood -uJd flMUtby bw *Kipmna Icnlcs ia prwura jirirttw, 

Jm'i*:ll:ir: f-.mf-.kl, IlLlkillfi lrVJTT 1 i:l|i-I|h*. SCTCWH, etc-., r mill , 

n topper, a ]cnka in ButnrneArtbfi ladint.H* and hw <Vn<ieel 3 bnfl, 
kwptll* b|lirir-:Lriil>>, hull | ■ :■ and. DUtU JlCJIQ JoomiUEig, 



The Free Smooth-On 

Repair Book 

Will ;,--|i| I ifjW, ami I ly cLlJi.Ilf (lit. 

work ymjnsrfE you make Iu.m lav iriun. 
Mflil till' Knjptmi [isr Tr«- copy. 

t'jf-t ri m ■: i -T J r. Nr... 7 j,n L Or -l-Jb. 
can, n r 25 nr iOCHb. Iicr and SmonOi- 
On No. ] In ?-ui, or 1 in Mb. can. 
At any Jurd.wn.rii Jtoi-, nr trotri u.-. 

d ir-l'L't. 


Sbaitwtffi, SM00TM0N 


UilllliAiaBJillHlilqHPMmn ■■■■■■ tiiill l.j..,, 

SMOOlTt-ON MFC!. CO., Bepl, A?, 

5T4 (ktm muni paw. Ato,, Jktwo}' City, N. J r 

PhuuK aezud tfcu ErceSmocitli-On ISi-jHiLr j/knik. 


NalSin, 


AlJlIhlKH , , 
4-.1l 



MarVel 


I .r-.i.' llriM and Hina Onuniui 

itnlis^T wlkn^ ■ hJ*i L ¥*li,“ bn 
r.l :.r. c! " due* nnt liicrcDM power iiiiojiinipiiHTn. 


WHtUfT 

.nlM Iiav® 

Udo 

Rci hhiw — ( nr i he 


(Uni niiifiwri wv ftirariiw Hi tb 0 LAh^Io dsr«*— mi* Marrol tlenwr— 
L'i U A ILAN'JTJU » J-H htL LI [Li l,L>liT[.'[ Li hi lliC CirlirlfLlJ puielikMT. 
MOJLI-! TOO jil:ri:'h yC'IIT ChiLTiCf: ■ Himhc inn iii. 1 , I hr-H 1 '. i . I 

l\ , Hmi[iiiilM-:Hiil:l " f.1*rVHli" Ity l.|ie /iiimi r«L but mw me re building 

ni m nk* tmnlcvlliii. Il T-au Tint ■ iM j ira*Ui| lirio^ — *HI Umvli — vhb 
nrn — P jL ct rpoti firai. ii- 4 o l&Mf. Uwn. ai.I ■■jiiaLiy c> !•■■■-■ idili. nuiilaf 
Ll-UAYI ud rhi:ii«jJ>. Writ* Itr Thu ■ ..£ Ui/rn alaiiJL eh a/Mcarl n¥-a. 
Irll#¥ 4 id^lM :-r-*r«-lllnT. bMnhH I n k£irip] H ail aim" nan kiruri rmaa limr 

*1- ■ -*v~— TJII l irtTrUE IV .|| L-.IL.I.I* -m Lln.1 3. 


TIIE MARVEL t 0 . h MdDJi Am/hpr Ave. H OlItlAUO 



1® 


m 

i 



A Derr radio E brill fur ym: ! I.lnten ia DtLlIXT to Loadua, Porta, 
Berlin, 1 1 : 1 1 - 1 1 ... i Aim and caller tL«uaiLniH[lnc hIiilIuiih (.hroiiGtiiiiLE 
tbe wurtd via uhwE waves. liDlov unlrjoe (orvlEn pH ugiatin horn 
itroniii'i luhlfl. V'.'iM .. . i ,1 ii,:l: > n-fcIViT «imnt nine In Eb»e k,w 
wave inillum. WOElLD-WlDE KliC Ji I v IlIC k ..'!+) ]4 bi iM 
m .-i,-r Mail'.ru will, ■urprlrdn? elurlri'. tENb Nfl WOHEVI Just 
writ.: v,i p jr name- ami adilxr-ai on a priSTcenJ end iirL iim to 9miL y.iy 
[litS niyniJrrful Kiisimbl'.'— J Bli'JTl wfivu wd. Pn; pMtniw fn.JA pliu 
a small iltJIrery rlmrcy. AIL orders Trent or Iturnim naiTt bo nth 
eompaaliT] ny 1 1.00 il.-pordt. Fnrcbrn r/nuntrlcn 12. M extra, pant* 
bdu. Writ" lo-cfay lor now colaloq nl radio bar^alr>K. 

CHaS. HOaDWIM CO, 

4240 Lincoln At*.. Pc ft. 0.2 CHICAGO 



BEYOIROMBOSs 

MAKE B 1 C PR Of I IS 



I'mru iw!h. r 1 N*r|i 

fihluin, ■Jc-Ti. rconin. b>iV 
“ M Isr -hektI rnliiimi ■«« 
Wiiftr. SJO Ihfe. JVpir CnHn 


&p* 

R'lP N "tn” 1 ? _ 


■Ft In 

TMATHINlY Tn *\r- w m laretra. I r -- - r -. .... . 

iii ■ rumuK PiRf> "f l'fefch. 1^1 ii. PIe-tIiif. i? ~ ■ t»?» . JiJnUf. 
f^LLMunc U i rr d dands ’S-ar LIlk pcIMiimr. ck I 

an ’AA^riivnd I tXI Paa il .-%« eIa: f-alih uT-t c aluTlIw- ■«./. . 15 - ‘-rr^ri.li cprrv 

ckfmn Mu aik U'a> iIiMj-u-C. Tbl iaV Ed liu prJ Wuiaia ud la-IUf I.YLIid. -S” 
rhi ij.il linn h i -r /.a 1 FA'Ef JiVaatfaleJ J iJtH jiuJ i.ii| f'" u-pmm al s 'II. i _ 

Thu AFKlERIC AH FLOOR &URFACINC: MACHINES 


: 524 ■MLTSH 5 T. CLAIH ST. 


TQLEG»n-^ n 




KINKADE GARDEN TRACTOR 

unci Fcrvr^r Lownnwwtr 

A PrartlreL I'T.'jveri IVyw»T <-nhiv.il or tnr CnTsdeDr 
eir. Eiiitiu ilraiiLUci.' TnucLen. PjoHou. Nuntry. 

BIRO, Frilit . TCH-A i rA . 

N« w Lon f“rlc* ■ -E niy T irmi 

AMERICAN IA R.M MAC 1 11 Nt NV 

lflS 3 - P 33 riJ A vu. SH_ P .3 luncapulti, M Inn.. 



New Com pi etc " Wort tier 1 Works, ho p 



*18* 


rih 


GtliECT* SAVE 11% TO 0m% 

1 V ttarwl Sa *r . . tl *. 75 i- 11 . iS 

ll‘ UHli* ....... 21 . pa 20,25 

^toJu' Scrall Sair-J-SO U.« 

6' HI! lalaur L 1. 00 M , on 

Ham* Mrirfcj.hon — 1 L 1 '-} iikL, LmLIlL. 

T'bd.w tflblc„(l'»i:nitl«n! . , . , . IM-M 

rNiArCimi*. 5 A B IHFGt CO. 

HEll W.tim it. CHICLCD, ILL, 


TlClht 


im 
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Stiff muscles tingle with warm, healing 
blood as soon you pat on Sloan’s 
Liniment. Blood carries off fatigue 
poisons that cause muscle-lameness* 
Pain goes. 

Don't put up with stiff neck and sore 
muscles* Sloan’s Liniment costs only 
35^. And it warms like sunshine. 
Drives out that terrible pain. Get a 
fresh bottle today. 

SLOAN’S Liniment 




ahr/lls 

^OVENTL/Rf 

comedy 


* * . in this New Eastman movie proj&etqr 
that children run themselves 


VCOOATOY 

$12 COMPLETE 


T/ODATOY, an efficient movie projector 
^ ^ made by Eastman for children, is attiaz- 
inglv simple . ^ . entirely safe. Kodatoy uses 
10 mm. safety film — 100-foot reels or less . . . 
shows bright, dear* fUckcrlcs* movies 

There’s a whole catalog of Kodaplay movie 
films to choose from- Airplane flights; Fells 
the Cut y Charlie Chaptmi Sports unit IVesterna, 
All moderately priced at ,'3<) 
cents, 00 cents* 00 cents per red. 

C o mplete outf i 1 — Kod a toy 

and a miniature I heat re with 
"sil Vered" screen — cos t s blit $] _ 4, 

Motor-driven model, £lS.5U. Or 
motor sold separately, Sfi.dtf. 

Any leading Kodak dealer, toy 
or department .store will, show- you Kodatoy* 
Writ? fnir interesting folder telling you more 

about this practical playroom projector* 


r ' ' > 

Km*. 


EamFrtftil Kodak CuLlipaav . Rodinicr., New Vin-fc 
I'l'-'+w- Kid "Tif FHF-T- -WlfVnH nhllrt:itHH« IVJJiSf *lC* 
tCNtanlt KinJutii}', 1 h-r nHi>-lk' ]iTi*j i:l Ihij Ii it l ki l-.l i 'Jfi . 

Ji*mr 


Kirter. 

f:itj_ 


J-. w, 


* 


Copyrighted 
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fni/oductorif I 

AGENTS 

Offer 

050 


ALADDIN PORTABLE- 

PLATER 


Instantly Applies Real Nickel 

A !it/E tvctrxcaffyPfottt M i-wtr C&ppQf.Sttuer, f7o /<f, £ fr . 

I ! i I hn Lrirx :i ii v- AlndiEEL'i il u Mil ;t i -*i I : I Li I nullify illi'h-fil 

■■:. j.k- tlifl hicLi-l on y-nur car and do- a job of it. The 
Ahiddiu Outfit alto a buine ■lecesuty. 

MAKE MG PROprfS WETK THE ALAJ>1>IN 

Whether you arc iritarEMited in the Aladdlri for ydunHElf or 

should 1 m | .. : i Li > i ' i I i L 1 1 - 1 p 1 1 . ■ i 1 1 -. “ • | mil ini. 1 I - : L I I : i r j 1 1 [ i.m 

(Mill* pr doing metal plating in yaur orishbrir lifted, <n if 
you would iilfn to net u« out wnf in. jftiur Liirrilury, write 
ui inUBOdlswly fiw free fnirdeulird. 


P* J. F. BATENVPRC cc>. 

riEPT. ji.« r .\t : lnr. tv tacowsrrs: 


land lor FREE Catblun 

«/ fk-mijr TN ■ TiuS ■ il 1 . llillfUTil 

II ilrliT, Fur JrniriiY miL .-iJ- 

rriTiir. AilaJU *T| i J j . 

HIf>L DIIMEIIP MD IMTtH Cl. 
IlDBiuJn). b;!.rl fl, I. !. (Ih 


I 

* r No, Jim— IVe| 

E-topfjEcl srricikiEvjj.j 

Gained LICK. TMiUndfl !il| 

u week. \\m li-nowhoTt! 
I tiund to- nun.'liii — n| 
packup? of clsurettunf 

tin- 1 L'. >r i ;r r or iwn &! 
_ duy-» Lt **i rtomnl 

hold cn iM, I tried to *LiMi runny times but cnul'll 
■vml y i|ull. for a few dan. 33 ut I'm through forever! 
riiLW — toiilc ft fteH'hliflir heme lubaceo trtutmdiit — I 
fixed rut 1 up in two weeks. >, 

'Wun't. luiT(J on ir'n o &t all — noticed imTLTn-vntneait.] 
[lie Era! dujl — I feel I ilia anew ibbji. f ( dldEfl Entcrfercl 
wiLb zivy wort — dfilrit [i.mvh any driLif^ii- h alter-j 

■■iTi'i -1 h — tlio money I saved ju chiri L:wl iwii -uHilja haaj 
paid for t I l-ii T n ■ ji i n i r- n t alrinci 

J ' Why ihra't ypu tulon it? ft hM BiB|.|rt4y la dished I 
t.ie ti: lllllii-d hi! lit for KnLnV Uu:'iiMimd:i pf men like* 
you atid diul lL Klim been nui’nfsflfn l|y usni fur cjyi:r[ 
fifty year* und Cv-aiu.'S to you with jl ijm:h' '.'-h-i-Hi. I 
EiHicantee — Lt is il dnoturiu Ihllmduftl pnEBcrfptliHij 
that ?* ii rYi fin?* yoiji up, Writ-c for full in[i.-rBii.iitii.ii| 

NOW. Nn oblige. deal- All cvrrvsjwni.iiEiiLT jj ntrietly i 
mnlUlentHil.” 1 

The KceU-y Institute, Dtju. A'94d, Chvigfitjll. 

ff+iiiir of ihs f iTT 11 L 1- H f "’Ketlcj T rrflTiarnl for 
JLilj-iht ar.-.i 1 fjnp." itiinblft Kilt on Tiquett, 

CofWtfwniimie Strut!* lMnfuI.-3iiijL j 


HERE’S $$$ FOR YOU 



Tb* wlr<-c arr hot with ur- 
dvrK el IBB !□ tB 44 | MhL u&n. 

tul Invention 1ft yrom. A 

ktLvnil l« ilcniuntlnlii — a 
ftl-lftMtD te- "»ll, 

«i|Nd FUSE PLUG 

fel .t It i m 1u E l 1 1 - i _',lil, 3iH ii^k 

l\4rJr the Ilf hit, " Thjnk o[ LL' 
41 I 1 1 : li T , lu illUr | ll:iq . FneiOTliil. 
H4rFtU| wtv-Lrr*ii 1 m LBI i/q. — fil i j 

It. Pare, ..[v-Miy, tfliirtiileut, 
t’ltoliijbibnil mi:i I iSrlHilidbiilL'. JW% 
pruilL. Ulc mofley rilJ-tir riirt lime. 

bmtr ih ul nm , i n d CniHr M,mj|;uri 

wc have ■ . | i : 1 1 1 1; -j Sri curlimive 

tr-rrli, iry t.ir In i n Ini : - “|>-i :iV - 

in blu hilv. v- rttp riLT dutatb 
W1I1E bBW! dutit iili!. jnyziioury right 
i‘lL+:i_y . LIi-Lyiii,- L iViitM-i.UiiU. sivlnl 

fi-.>r for Fw cbtiiirnkld, 

JSut .Si.r't il-s-liv 1 Art fiihu i 

6-1 N-l FU 5 E CO. , wi w m «dK P n suDtpi. ] 5 ,chica 0 Q 


WHY WATCH OTHERS FLYS 



HEATH PARASOL 

Etulld it 1 1 :■ r 

f 199 

Ready to Fly 
$97& 


QUICK FACTS 

1 * K ’3 nik* pw b«r wp rawrl 
31 * bW Tllr i;i- iime r^-liiH 

3 . j C Li*p -1 s-lllun Irl f&rL jju-p 

4. ji‘ r| AdS prr (dilSQ Tf CU 

5a 71 J'Y bllkj. J'srli KT I p- 

; j-— li I I MLTvdjaU &H- 

rnmdti kTa-I* 

li* I- «fd |Jirr aUiMr il Kb. 

LP-* il M • ft-r-T M 0 C.'»- 

B.r.;i,liT- prana*! 


HEATH 

SEHrPUNE PARASOL 

Build it f^r 

J2ZS 

Etaidy to Fly 

F1I75 

IT«ft At Ifcit Vi S Id-mo yea- eon By— 
Amerira'i missjl popular js|KifL plnris — 
iJim i m m., 13 i-j.il! J 'iru.-:]— he- ireil'ir 
lUWlJ-nrrKtiirty lli^r tOtUllli, iiiftfl 
Jly, It alTunli eutupletBsalety al h hyle« 
rmit li.™ r 1 1 ii 1 1 k iv s ,l il m lie. Jl u 11 1 1 Itrew 
'niQi ele*ri|ri.i.|l*<l ni»rin, tJu (urtibli-kl 
ruinii^r i:ct- I fil . I'nr.iL ninv hu ptir- 
bIiluwi. 1 lit LL (vnuynlfm prnErcaMve 

LT'. . I L e-: . IL^brtnES Jlxsl JBi Ijmnal, if) 

mu li ii iluhi^i •■f «olu hrines Lr,rce 
HJuRLnued booklet. WjlWLfldBF. 

H*p'Lti Al re rjtt tu r e-.ir a LI un 
c<r 1 . r +JI. 1731 V-.H.-kh Bl, 
Ci|IC*CO. ILilN^fs 


A- C, Electric Plants 


i :■ r i h . 1 . 1 PL A I I Jl iL-’i I ir iAlrt rLT^M HI 
i-lrrln I ill ■■ ' IdT rvrlr I, ■ . C I |rir^r4i ILbjIP*. 

J*w &!• Lr I v a 3-rril UXflkm *i WSm) 

Slier 500 to 2000 Watts 

AvallabJp ' :n hLnrk. >,.' MulK’n' Lt-mL 
i-j:i'. ;ii i:i aciirr the eneiiu 1 . Ideal ter 
IsrpiH. r»mr« n™I tah« emiw, 

Atsva r'lmji'rif " JJ.f At Eereij- 

D. W. imvap) & SONS 

IIP ilryp,|x|.ir, ^vi,„ ' ■liilllx, Mlun. 


AGENTS ISSf.r 

GENUINE GOLD LEAF LETTERS 

y m arau'eed Id urvrr tiWni^b. Auy mu' enu piit ibcni 
on frioren and :i;li.v wijidowL liiiuriun jr ■.!■ ii him I, 
liras prplitii, Paul f’tsrl: snypl 1 Snialleat dny 3L'f$.7iX 
It. T.. Ttiiet DiAela S'Uii in tuo meqiibp, tVnlfi rml.*y 
For free ssinple anil I’beral nlfer tb gene-jal ngr.uta. 
KEfnilC LETTEH GP. 433-1 H. Clark St.. CHItASD 


BUILD MODEL SHIPS 

OF THE BETTER KIND 

f A'- ■■?.a virolr^ulriicljtai ■ul^ablHHl Luh, hpL jaucIbi wlwl^ UrL^ 

■±- a ir riJii /sf*-' *ii -», iiy S."« ilii praiia, t-> 3 fcii, *i«., I:r baUJiaa Bim -nP 
HiHjkll lT I.L-:- I Ifh fki Ik-sr-ji^ t It .-Lub, P .111 CmmIiLuILhb. .’•,ui..ul TLbLt 

lrii*i. .VliEral^ilpfii tf'CVii ilrinl. ii .irrr^i ji .'lllia'ir it-, ifllffiirrl, 1 iu«[. 

Hill ir!i I ll| > ’ Ull Irjra'f iJ krri Al * 1 ■! 171 »■ pi i’ a r I, an aria |'tf larwi{ pi| 
WsbTis. |»» ■ -r I latalp, U^nin .-lpr- j, -■ r.i pi | irr ■ HtH.. «p>J AfHI k*7Nl 1 ?r 1 Sp 

i-uL^ 'i-ilrr. ijjr lum* K pur r>i^~ 7 cnrfii' , 7 JlY JuM rv+d iTi|i tcrnrl bmhUt 
cii-ii ini vii^-iii'.: ij-id hk'piir I • i r- J I ■ 4 ; s^Ib u»iS>li. us p>ddY kii in 

f-T'-ri. T»-H fall i I I JSiri.ii dt ihl iiirf SY- ml 7 S. .Mx f- .feV «llT iHlut'lT 
^ilrmird ITS TTi-SJjll, IdT* liHdLif ^TBIL.T dTi I il > ii*d UpdM nMlllnil iLU hiftllH 
A -wipF b* ii-A J wJ i.h-mJ mpih lOiwIjA |.fe 4k« pr^rniJl. 

MODEL SHIP 
SUPPLY 
COMPANY 
Dept. E 
M3n«4CB, N. Y. 
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SOLDER Li Kt ^ 

A PROFESSIONAL 


EsicoJ 


untor 


IJVf r l r*i|! i A.-rlcKf — bKihtPIIT IT pHlfe^im-il 
- ciMhij t?.: i Inm. A lilirli is-iwli- fiS-wririahu(fi.i n 
iriei>. I luiTri In pup m front! bniui 

ipillrh ly , .■_! .-f " SifriJt fiitmefi 3H tfin IlHJli p l j 

llnivv fluty iiwfL liJ' ■?. i* 1 - Sn\y 
and irMlSni; Mtlbei in.tr?. JU'i'fcKwblQ 
[■i;-iikt mii, Kf'-uli’ * nlckeL chrome |ii.m.!I<w 
etc-mi'mi : Iti-ulrjiHfiiWilwl hnu|b% Clark mali'^r-urr. 
f wnh I;!’, in ; Trt. 1 iti. Com iiho, mth 4 Iv 
cird. SS.T4. 

nrf Cm !if. u'Jri rl if pUL-.'r JVii.'i" ,' Tn'J sn'pjJp l-' 

IL e jmu h "ii r.rp i‘ ni*?r_ 


tlijriTic Soldarinc lien Cd., Inr., ]J7 lfrr«J !7«kSL, h'tt- f«k. \ . 



lost nil «ivi*r this country arc turnin-R to thin lull 0110 

r.n'MlriMlir h i-.: | vnf flflil IWjrMc IHI.| lull h!kh:I pfiCit. 

Tdii.Oit. Bpc-cdVd SpnitinR urm linlancif and prtni:ujn, 

-BENJAMIN 

25 SHOT AUTOMATIC 
77 ft MYSTERY RIFLE " 


OrUTSHQQTS 

jui art rfw.s 



£ j:-h Iir :l1I[i 


ifil 

_ V'llhnWi Tlil MimiMj';: 

I'cnhunin JMrufir WnoT . i-Lsin r- 
iconnDreswd oJr nctfcin n lih 
iM ii' f«x| . l)w I £ f&ul'i Hif 


/midtfl 'irjiiDfpumnfnc. F'rte? tLU.Utl. Mcnlainln 
Jilnpfln fih.nr ,tir Ii hit- S. r , Oft. aj! y-nnr dealer tnr 
ilcrr,ii-wir:icin-i w write ter dulNlli uniL "QB 
MAtna" rFirj’. 

1EVINIH Alt RIFLE Cl.., SEE. 1=IF R.afi.i . EJ. L. . 1 , K: 



HAKES A COMPLETE MACHINE SHOP 


*I»T> 
tLinuHi chuck 
*1.15 <rv 

trflb Jfr 



UNI TOG L ElFCTRIC RI5TOR ftTtACHmi HI 

-n, IV-D ■ . ■■ il,' ... ■sail, in 

5 ?. u l> I r r n HI Itlm nH*uir». ai-jl.'.i 
J y | IpUali.HTI. I ilF.. r. -i. Bflrf ■ .Tllfb 

j jr ur&'hiai. ftmln. -itii L*rr T '* a -f, pnlli-SC, 

Mi y/Sr IIjiIi mHUBJI. 1-2 n-l 6m In (Hah-, 

“-1^^ Sl.n,' PIE-T. h~!Tr C.rv^-J If irli.li 

iiriiitflL 'cV. V :•' : r [p. . I lltam si,. C«‘. t-:*, m-i r> ■. 



ECTiCiiS-.jfi' bOPrtJ 


S** Mllrj Awiyl [JL:tnrit pr^oirn7iitflh')r-rli!i}i;iini ill:-.- fHYfSIt. 
lnh*,|iF#ft9 l>riiikii[- irni|ii|ii fLi-imm. I.ii.iIh nf rua, XIhliujiiIi plraacdL 


Send No WloneyJ 


On irr.vnl piy 
E'l-r-T rndh H|Xi*:l0l 
TjrVv. (*tfr ?1 .7^. pljifl |^ «l iil:u. Thhi ftir 4:!- iU. 

1 1 >r mmcl firk-n nml ir-r jin-T ehhI auf O lii r L m- 

■hd nr niftiiuy vwk. Se?n| 1 inlay. 

B*fBinn!Haa5D i 5<tWi!biAQ|[]rlKL,DEpL , L3 l ChM:fefl* 


FREE 


With 

Anjir 

Rlmnfi l^fiPYii-rril hi> 
C !:lT r^Siii; 1 _'^h.e ^i|d 

FJke Vj 
VU-if I ill': iSLATu 



No, Ibx S AFEtY ROLL 
CAN OPENER 

LEAVES A SMOOTH EDGE 

Oiponin .ill nizm 11 n<L nliipi-n ,'i ruiLn with 
phiIwRTi I rimth E "' pvttsiblv L‘ • rut Eiu-ii-ti. 
FiJifhrti and rtiiuhlc- pliLtc-iJ. (Fnnuli 


terr.p«r5 | l toni bFu* 5 Hidlnc ftlwlA £ive c'au 

iiUNs v, ir 1 11 3aeetv itor.i, ’.[i:i:''n': v 

HAt :jC 3r NO-f I'ldKASldli, '.v'niij jurii'i* 
FMTiTi FIOLEKAtE catalog. Khcmncninw 
(JOCl fiiimHIli r-. 

Sell* f dt 1(C — Dai. fie 
ih - Craft ilt.fo 
SPOWS IMPT. C<S. 

431 Him tetutur Ctnier, Min n, 



“I had to make more 


money “for her 


99 


‘■Tii-htp nwts afre-r l mrt Ann w P n*-* mimped. It wii 
1%'lien vre- 1jt>|;rrn cn king ahnuL nrtstf mid fnmnurt -md SEMsS 
F I ;i I- ! : : 1 Ii I I viijhf u|j. 

-I cl btfri ctrltiJn* filonfr So a hjiiciut coiko ?*Ti far t'ftbi. 
kTirw [ didn't dcs. rve a raiiic. ^nil y*i 1 Jhflflf to m^Kt n''d 
m uniry' — a lut nE :L — and uiuck. ]L wan .\n?i hcrwLf uhri fuc 
fi'-mt rhe iineffljiiion.il Corteffmiuientc Sthuols. SJi« bclktid 
in nir I hr.ncnifhEy Ilia! she rnucie me Tjelirii'f ifi Tnj'ir'r, an| 
1 bEarCrd ; I im'j, M 1 I In: I. C, COyrit in Accuundni; in tail 

sjjarr 1 inii 1 . 

"Til Lit was a viv:r and a half apa. WeVp hr-cn marneiE rit 
n "mi I -is- 1 ;i>! 1 juft .'»l. niy 111 rJ pruntuLiurt. i'n 1 1 . lm L i,*f llit 
ififr-L arifuiiritliig: drjKinm.«it nmc. My E. C- F. riKir-i: was iht 
fiiu'it ir-vcsLirani I rver Marie. 11, 

Axe ynu «Lt tf 1 0 ihnutnnMi cf ymms mm re d * t.lssn r 

Jji'lin. 111M.I : I i Hr: I'jb! Tn tn TiiMi :: 1.1V I.C Ur X|iiM []ini J-1U 
Kilt Jveurc the 1 1 ■ nl m: that w|t| iir(r ,• sn *^0 ■KM'vnI . VaLl"'-’! 
si'-l, Li.irh1.u4 I'l'l!. 1 :L i.'. filnl Hill ‘nil. I lift X, C- If- it.il 1 In Fit yuiL 
Jl.ii h and icaiL UiLs ocuttui rut i 


JN FLHN ATIDfiAL LG- 'I R ELi P DfS D E N T E F L-jl IJ j LI 
''Tba ?",leirS'Ji Vniln-ii[u" f 
E-:x jCJ'l.fi, Str.inltr,, t'fnna, 

WJrli n ut 4 [.'t cr iihllHMElaiiF htFi-’r ^end t vr o erciw rT juui 

l‘-l. y. In- VC ink iB.fi.iJ Whs'.” J . .- J fall | i_l L-.'iil.i :i^ i.1 -'m fl.i ■_ 1 1 - r I 
ti.'ii'c which 1 htro m_i l:> >Ji Ik: 


TEDHKJCAL AND 
□AriliJtrfl 

|jArrliil#rEiiTil 1 1 r.n f 1 1 ni a. Tl 

i 1.“ ii ■ i 

.I'.i.il StilhmiUnU 
| C”iiiil r.irliir .ir, I ISiilhar 

i " Hi i ii i in riL J ii ,.ri #■ in 

H .. I:.. 1 , c* 

pratrcilt '.Vl'Jiiif 
I . V.|. i‘lr! rj I rivlnn-r 

r; HtfsrJt 3,1: III liu; 

> lW.iI.II' . . i III:,' Iiminaix 
[JlLrLllih- ;-!> | LL JUl'Jij LtllB 
□ Tl I Ir.- I : I'll I :ii|" II ■ r 
I Ti'li'i.ft nil V". i 

.1 i '.ir lr.il Hil l rtiCT 

B Oli-C'hi lili-ii] Ji r iFiiuiin 
th, rhinl-i til .iiiiijikcf 
■ J'.ii l i n'iifciir 
' „ I'lri'lil 1-11“ TEni&lSLh 


i J i. r 1 1 . !■■ ■■ £nn!lnerr 

l~ ItlLriLM 1 li>L FI. HilLni! Fi'lrium i-r’i 
□<Jni£nclnti! N JiLejel Jimjim-i I'nnl ij l-tnoLnf 
LsAtIiiUiml HhlLiiIij [_;5lnrliii f^ijlncer 


L h- D l.'F-T IL I A L CLCIIinFES- 

i lAu;nn> : lis. Miclurdc 
I'liinh.lnn' v _ SI Film F'irtLnc 
JICFatlrct M Venl UtLiun 

HJjt'iC T-rmil L>". :hi'i 

hli uni bln bi Inin r 
I S. 1 ! !.'■ I in KIr'T-iC ESnClhit? 

_ l'ItLI Enelnx-tr 
“ SuTTPTlm,' « n:j Map pH nc 
J hi c Fr l$< cn the. 

It It- ].i.-:—.:IIt-s 
hi. ]t. Hitt 3 DU Fcf*au2| 

d Is. It. llrL'kaenil tJuiklltel 
dr lirctM O Ti :.i :i o 

ill i:lm: v tkuctihu'rlru! 

eh-rmtslrv □ I i.i :jjiy 

Oii-i Mu: ink" J’-.rlTH'CT 

rat fra ' ; is :!■ ■ mhlI..ic 
IV-illh rhiwh-r Kf 
4 ■. i |.--n ILaTiurielurirc 
hL 1 1 ill MjiiuFjrl mi I :i|t 
Li'T Ir . II iim n 3-tu.lr Onrwlr 

G bailie 


Fen nun 

|HT jLl-ill 


,Hnsli:eif h[tnistnin4 
r»m i IhrtnkecaieiiL 
Dlndnslrtki faF-imfintht 
E'h »nnel JlfinncrmenL 

Tt'jlhr ] l.i : ;i::l' 1: ■.' i : L 
ii'nijnl :i|i rv I ' -L .l-:iv-_ : il i:_l 

i'. E'. .HcvinmtBnf 
J I L: iihkMtijnj 
J Mi>-n^:irUBl ’iVirrlC 
h pens ill n t r»r>rh 

M HijiLiiijrij-hli. U A'licrU jIt C 


.■inmc ,. , 


BUSINESS 7(1 AIHON'C CQURL5E5 

"IlS'. Inrai t'nrEMpiaoifcuee 

, l>pieiTiiR F! mi f'i r-.L-i ^ Finiu. 

FLtnDErfiphT m:! 'hr iru 

lj I Di I'M L' Le LhiUH.C-n ...I 

Jl '1'.'l] S i -*”r I r fi jM jit L i:, i '' I 

iRnllisuv ii I iM nirh 

. .1ira.3r r : r ! 1 1 l.i il 1 1 1 : ! r-1 1 
1 1 1 -I: Si mi| SiiF-jm I 

t'nlSfee l‘re piriirnr 
I Ii ... i cadne □ EiirtcanLnE 

I Ji - ler II, 111 r 




jljMrem.. ....... ...... ...... 

filly. 3tBl*._ 

Qrp-n|U.i|nn — ■■ — . 

ijf 14t lilf IH- fVnn^Gi penf r" t r .1 I". u ^ |-| n re I lf J r '*-r niTiL":*. I fiCf ■ 

rfFpi-m 1 ! n-'i Si r.h rj. 1.1 H.'g . r . j ij i l ' i , Li.il :Fcd, .lihrlC L I-"'.] F I 1. nnudn 
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;fV|_T vyv* If/ I-OTCMO I'nniK, btt'afr IT r~u-r 

,,NJ *U ir <.►/ Firet JYmLonol firt-H-re* 


end eye strain 
this quick way 

Wlten rcxicUn.£ ar tiliaii Dr oflice -wurL 
Ji:ih Irft yrru vllh tlr’iJu achini;.. IiNkkI- 

h!|M| d"LTH. HillL|hl> Lfl | P | J I ^i' XL fei“‘ hi P | ■ “* r 1 J 
lmrml ^<4 .Wnu-tri-a-, iiibnieiluitt[T 

they'll ft-c] Frirt-h l«™j rcAlrit; jhbhj E I is 1 ! 
UIihh!h!Ii'jI Cttmllltall wE]| d in-n |i[ieil r, AIho 
line .'f n rF n-e after hir-1nri»i£ nml nul.^.i 
H.|xirLp nr ofF— -t eye Irrllnlfan, M) 4 ]»plicvi> 
IfihiiH Mint. IruL lith:- at J 1 and deiMirtineut 
fwffwbere. Try it eoiir I 




NEW IDEAS 

tar 

ihe Home Woodworker 

Contain! It prajnli by W. W . 
Klcnfce— alio deserlb» latest 
mathlncs and their uses. 

THE DRIVER MANUAL 

A JS-papto book crsmnirwt rul] 
or uHsEuli llitorrAIK-loil lio"‘ 
ti/f.H'l iip an electric wottdvror];- 
ii'iU nutiiL at * ffiietiuii id fio 
cost imUnarbly rouiiired. ?£■ ■- 
l-iAiLn dntu on '.is!' d LjiJij 
r*l|? liri*’ rxT woods ; riuci 113; : bLiLii-* 
in?. Jitiuhiinj. 24 ji>iuw thowit 
ami 1 Lcr tensed. IE '■a 1 to Etc- U10 
nmnt -I'UL Ol t.Ti(i luche Jli; in, 
ptancr. wli luntfar, h|iLh 1 > >faui»er, 
drill prij . il i- 1 1 1 1 1 ■ -i 1 and Letitli 

DOW. 

lin Qnw riit.nulQ r :,ri:l ' +-« ,,1 " r bo** 1 fill: 

Jig 5 hiW LtLLI Ulb T I m Ip- tJ> j|n AB-w WOT k ■ thdl nf 

LdEnt ii< - I UiphiRiiH In? inermuviiiu inllLty nl tin. rreall'.e ma- 
OQiiiiste 1 eiLetillsiliiniiup.il •: iinvlul i* el 1 is hi .iinirsft 
■Driver" Hilwcitslmir rncthniL Plana for making mllio'iette-s. 

llIKik-errtltl. 1 1 ' 1 1 1 ~ -1 1 1 1 1 - 1 - 1 ] .-■ Tv r : 1 1 J I r I - - : | . L 1 1 !■■■ 1 ;i >T*1 II !_' r Til [l 1 ell C 

_____ 

W^LELR-TURNEH tJO.. Jnc.. 

Jb-rtHij City, M. J. 

ITkuh? Kiwi Sim th(i reillundiij:: 

r Tim mtrVKR MANUAL 2 ie, 

Li jiu saw fit not rs. 2 Rl.. 


70 VurV it.. 


iS'nmr 
SI reel 
villi' 


. . . State . 


FOR YOUR 
HOME WORKSHOP 

If ynu like ti> snilrr fhinR*, rwii will cnjtiy tli- zieir batik 
: i i.i ! p Libia bed by [ J ijpuliir M cells m'.Tf tstitiOwl 


r — y 

k Make if 



f r r .~s 
,-\V- V, 1 

mrim 


Make It 
Yourself 

“ttiif lifime mcchmiiir, whrstlinr 
ymiiiK lst iiL'I. mi iili-ur or pro- 
froMloTuL ", i :l Lakifi tiLnIi- atilt 
licILcfit in niakiiiir nsjiny of Lbc 

tliil i-h ili/Hi rjlari.l E-ln-rHiili. 

] 1 "lt: bciicr noil ihsai will FidiI 
Enni'inntuin nml mi niiNH'ihtiiib 

riT j 1 1 1 h ■ r i ' h i. i i ikjiIiii:; ii*;, filler, i 3 

rimnirimEul uitii'ka fur itistlier 
b'i eilpmrv tsPDlfc Hnnr CDris- 
platJijm. 

900 Articles 
All Different 

There are attractive ahJ[b horitHH. n n-»?.l vfirfrty nr tay* 
that iHKtmc tlLeinttLvrid by meany or un Imsenli'U:! niiplInLlDii 

□ E mrCfiBnli-ll pirJIH-l lilufly novi-l Mill ilMH n.if I lull -Hi' 

nnil LMiidum, far Isolh n^trr n n;| i^ivi h - iii- n.- iIihIrii- hi 
iiltiiIi lire tar i-h lliiriin, *• im.t or osrltil niiDlInneea Jor the Jiiwn', 
Uitatt " l bt^iitj' hfal Utility far Ibwd cbtl Rarileti. etc. 

dpeelnl article; |»icr:i>-t t in- smaErii; n^birafa In Ohs enrv 
anil tfcfa or ■K-Tiln. npwlnt IhhiIh lnr ML^i ImI Miiriaaiiw. hisur \it ri-id 
oiiit il» ritnnfa fariw in pohler. f]m n riKInp Sir n Immly ttm-si 
liMh li cult Jnliiln and r i il.i-.b In /, m.i.-f. mi lIih:. ntiuHnalilk 
bi:jilLliinc III UII.IIl' radio imiuttslrun. lltiWu? r, Lrlnr, nillluT 
hnrwic*, wurfcloc In Kilim. Ichcbrr, metal. eellSnloM. Jathp wnrk. 
utLIIalnc porta d uhl niurtslb.-x in imnln wjQlpnu-iit that stdiiU 
he extpMMlv* r t> buy, OEO. 

JAk rnliei.— njJ ItlunrnclOiiH. 

SJte filhl 'i la. Claib Jiimiinfi 

MallM Ff'StpBld ar-^n ri-netiii fit prten ftiiywlii-ta |n (bn 
ttii-IiI II > :iii. i itIi in In L". * . irn?rnil. I'ortu ]£Icol Armsha ur 
Alettio. pte nr.ME Demi tlw IhiaIl by tuluI C. O. 1 j. II v<i □ prnfef. 

mmri.Ak MitCllANICi I'RIKE (ROOM P-4l 
Jiin i; Aar Urstn rto it. f : I.I h mUm, Hr. 


Prke 


s-rEj^;t=L5ss=E!^t=:^;'^^ 

Whet Do You Do When 
You Cannot Find the M 

i Book You Want. 

S Don't pita up in despair. Scud far a copy of the 
unique irarmLott; |n:bl; i-n-d hy Btsyiular Mechanics 

n prtva r It cnpt^itML 5f30Q bwAe iistetl ^fallAlwi tcally 
rl under 3000 jsf-afsr .r-Ktirrln uthi .'.^b hfudinni — literally 
freon A to ?- — Ahraaivt® Mssnufacf ute to ZotiLuabi 
|L an" tveryt ninjj in her wee n. 

FREE UPON REQUEST 

StH if tar ywwr Ciij^y ivrfoy- 

POPULAR MECHANICS PR ESS 

200 E. Ontario Street. CHICAGO j 

Sills 



IVfalliNdiitLtrs rul.idu E ;i.Hy ljy 

ROPP’S CALCULATOR 

flPJD SHOfiT^IPr AHlTHMEtip 

SIi'iyid 'lin Ai.-uvt iii Qui c Lely 
u a n r > leli jhiku 1 ® the Tiioa ta nil 
rmhli'li-i lili-i'fa In oeeii? in lly 
0 files. Shire, Miopi. DuJik, T''ar:n , 
or Factory. 

ri i .■ r Svld 

J'li'InLn* mim- Air i |il i - H-ri eiiiT-'.- 
E'-i :- | 'i In ArlFbioeua. Mechanics, 
and J.tuii.-iiir;i.Uii-i. 

PAICTES ITISTPAIP 
EStMi-U i lie, r Iv illiJt Kl i :i |i -l n 1 1 1 :l - 

111 4 ijn* 

I'lh-ki:! Slit. Art Leather hi mi- 
ni a tl on 

Pocket SLt. Uai h I Ntul I nu. in. ye 
POPULAR NteCHAMICft PflESS 
famM fail E. UiIiib SI. taTiq 
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Inventor Produces 
Mysterious "Gas * Bug 

That Will Save 

Gasoline " 1 ’ 


And do 44 Other 
Amazing Things 

H iTr's :t l: ii.T3x kh lifter! y .im.iiEjiiji in els .llEuieI 

:;ilJ rd^Litis tJuit ir soii-ruls jiEitil-is£ Iski! Ell'S tp.m. 
Yl'I il exlsl-t jln n xv! Pitt i fit' — -alreud-y Eir-ddcl 

Ely yn^itn'orsii^; nut hnritie's iri.S on [Re ltis.m Js of 
[tarn. 1 c knx beiiii l-:iILy.I Ll cKh. l sSr:.irii;L”st itctin;; 

Ullt-W (liscyv-cry tutde-r thet sun, 11 for it pLijiliis even 

shrewd niin.lf,. A m Y-StCriCHJ? discovery cnhcrl 
"Gai Bus" — an uncanny “miracle” fluid dial 
"emu and "climha 1 " as ih.uuy.h filled with 
Invisible life. Ntn a gj.s<iJEne Ji i p'.-,. carburetor 
device, eleCirkol ^I^nituj nr- idlmf “contriip- 
titMV” No wonder agents are ofFeruJ gudi hip 
mpncy j iTiikinE possibilities thru oar plan of 
Hiving car owners Free Sample Derr 
anstratiotu that do a vital engine job 
absolutely Tree for owners — a fob any 
mechanic would charge up lo !^Ki Eoilo. 



More Power— Speed— Pep 

The 4 vital entrine improvementa that 
mOtordom has always striven for may 
lie actually realized — increased gas tuili" 
age. reduction of tJie many coptine evil.? 
that coat mn torts ts issiLLmnst, tnPTOtsetl 
coptine cHMieney and mjmj mott’ iniEits of 
engEint ftCJ'viee. SSfi-V-fes uiorw-v in gas, 

'■lUEihe repiiitH!. liiikeOp, wear uiir] tear, valve 
jpiDdinR, urban ri-iLiPvtijg. mid nriu.ny hUt-it wHyp. [n 'i numitin 
you -jj-'u nmsiLng r«juLL> — nmre power, riii.iri L Bpijcnt, blare pup, 
njtn'ifttttiaeibffl. Ltracns carbon. Yulvoaciirnralr aiia| i- 
nier r fadter,nuirE accurately, Wlutw sUnrtilwiH Corner. Mining, 
LiuskiiiR. unrbtHi knocks! and work plug i r-: :■ il il--.- Hiniimuli. 
MsSi'.'H tli'i-HU and iuL'.i.y other vidd cncMmi J i ■ Lp>j ■ s s- l-,i i i n L 

NO CANVASSING For Prospects 

Tbi* qiiiv-t diriti'iVH'ry Liiih lwn-vctl «i> -eai'istioniri in rwull-: rind 
iiffcn agents Mich big, quick mnney noMihilltie* (hal iir'i imiu Je-* 
than rln- 1 ipitil tiiah-- \ >ir Cnijuitrius i i -•■ IT has taken it 
wvut and hsrk=. it witli its own ioi.-i .1 a ■ ■•;.. Xuw f n i | .-yi, Lhc 

1:1 ‘III i -:T II- .Ilk- ■ -.. TV ■ >:■ II- -il- ■ .I-M I III- I pl.Li. - I II 

bin money qijick witbiwit pr-iiPha! 'Vilil Pirk y” tinvip -ina 
for ptUMptM-U) — yea, uithnuE even Icuvion your Imii-i- :it 

h*i» *ihl lot tin’ tnkiJo iwl Lhc prdsjiect» Tut you.. This newnit, 
ILvt-at plnn we Iiilvv: bear if of in jra i Wr u^-tijaLly -start y-nu 
in u "%[aif Order ] 3 ur-iDn.vi" <if ynur nwn, at Isand, in lull w 
f-lKirc tibi a— t j IIi Our warrunts'i! gimi Ea protect yim nRoiasit 
moibcy Iiml \ its null i ,i- 1 1 1- 1 - ■ i r ■ r ■ I. ■ 1 1 1- - 1 II r I -. I |TL i. i 1 1.3 1 oJfnrn to 
tuctcrntd in j-biij territory- Thru watch jmur- jirtilllji Ixwiii 
to rad In- isip W SLI s. ijaj riah-i. fmin Lho stnrt. tVf furnisli 
ysiu with tlic-su .wmplij-. r^wr-iiul Qri'uLiiri, ii-Nrt. I’imI. t.’an.la 
with y-u'jr rn'ilnti iniiK-iriUd., bnveliipcr.. Order IILanL-. — ail t|tq 
Biidl order lituritiirn ji«sJix 3 to >lirt IImh fterrsitt-utiu] tiLin — 
?EL without C’xtra chs-TBe to jmi, Ski wonderful nrn tin- remtlts 
af "Gud limt" that wo Uista jt tw*’ibL* tw aBc-Ji-t* Iv pfuce it 


Now Mules up to 

s J5aDay 

Without. Leavin|i 
Vtuir House Ftnr 
PtcsfuseBi New 
Piun |mts yn.ni in a 
Ma El Order Eu^i- 
net* of Your Own 
at Hume 


Vi . I E| i- on IP 

day-*’ trial without 
l-jflk i ' i hum 
woiufir-r |J C'ias iiiLiu- 1 ' 

-ufltTS. nirrii !;■ -nrli a 

I ■ I'-jUi i i “ - -i " i * | -• j -•• ii I II- 

oLty, 

Cash Pay for Merely Demonstrating 

I’ very rur, trnok nnd triictiKT owner in ihs? comilry nrtnU Ihia 
ii ii imhir dincirvery aa 'jui.-rk tliat vrv dui the uidienntl-af E" u- f 
j-imj ».tnrtrti nt «nce, t in mother tlnrinx, HtartllnR oflt-r we 
artunlLy pny you c-idi ter merefy ilumortirtiiUiiR 
MhL |UV‘i UK a w||y rl|0 mx»v|i|--« V> IrmhirixM Irri- 
that rli> a viral onfEiih- ji-stv worth itp to fidtl nr i L J 
FREE. No □I'L'd to inakij unit's to gi’t tli:s pny 
It'l l I hat i^ i: -it. all wi' -hi- -ii v fiVi’h jj*y j.'iul aa 
i- si ra i-a-ih frwii’tr i jvni don't .-al-iafy yi-.'iii:-r:lf thnt 
"Gas Butt" fltTers you up to $3o u diy. 


$100.00 REWARD 

IVo do un wv prubiisei tt> will pny SlOO.flO I l 
reward ta uny wnrehy i*>iarl ly IJ Rnyrnn# qn xUitur 
that we do Did EuLlili evEty n:T-.-r wu innke to siur 
aift iiU. 

SAMPLE OFFER 

$1*00 Cash Pay for Testing It 

l-s ' I Ini! s-TBi triri tud! tlii' v hh-undiiia lurrita of tiiiH mujiii in dia- 
MVi'i y mid till. lair y<iai quick nnrhi^ itioni-j,' ni.a!dn(t :i«ftr, wis 
will m-itrl j-mj our gene noun- iolr ml us lory offer of n eoiiipl«ttC'' , Gn» 
l5uj!" iijrij( for your turn car nit limit riak to yuo. .Iii.it nuh 

eiiur-Hin. ScdiI tm irifjiii-y Nutlii.iqt wiil be wM C. 0. 1 3. 

If" Cnx «uc" iSi>MQ't do fivorytkiotr wfl ilaim, wo niJlnctnsMy 
J-. 1 J- yon ;i r: p h ty.inij-i Far trying it. Wc expect till-- scnsutionnl 
fnijuunccriicfie tu liriiir (h m-aivl:- i.f ruwli-cplidi f ■ -• 1 1 1 i : 
hw Eirmiiriiy np^uinRjt. So rurib ooupnn, Lajtod Stnlea M titer 
Imlurtriaa, flic-., 311 N^nrtli l>v»j>luiiH’-s. Kb. JJyjd. ii4. Clni'-iiKu. 
Ilimotj. 


United il-etee fttvtw Iptliutrlti. lnt H 
Mt.irj- Pirialen, 

It k N Dirt is Uf nutate os St., r>ent. H. Cldr-ise. Milnak, 

WirAi^ii .prrl >.4? I *rr! h a In ih. ruib nrirfii iiLredH’lorj h rr~4-? ^rrS 

• i l-lJlDi'sih Ii ii - !-r lullu r: n*"*s > 1 ^ s'ari r, 1 "Mill Did- ■ ^«Ph 
rv»i _ 1 ^ 1 y it i, 31 kirift: TTxira^-- J 1 uli jav J-ir nMP'ljp dcTrJwinii&E. - -id 
ifttab *1 K vh Dean AT four b4jd duu'i tiav u Ilvi daj pailbilfcl*. 

!■ LvLL U -Jljar. &liii Ir 1 ill lair t. l>. It. 


i 


TLu 


I 
I 

I JUnu, . < . 
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' prnon 

■'FHLi TP 


AGENTS - DISTRIBUTORS 

An Amazing New Opportunity 

EARN “P fo s 200 WEEKLY 


Heat-pi 
Liquified Graphite 


Lin 


f hi 

n a t ■ f | 

v l«n rc-oowl 1 

rriKUt-. r.™ a* H u 

aifi-i m! M ■!». ip &r. 
■Flih ■(! *T( ; |iJi.vl Jrmm 
rnriir«F> " '■* b id \um 
c-c- :L‘.-»L-r! 


t . rv. k re rjV ■ InJ JiifukU fr¥ dHTf ij-T-T 

inhriif ^■ #HH | | I*» 

THE MO&T MATOH 

PRODUCT EVER DEVELOPED 

pTFtfUL. ■ kt rni IiAtUU 

drw. -.tV v 1 m Mwtjrnfd ** l-JJ wild. 

EfFrrxi ii.u'iijtL — i|# tun 

nriiv rl tMl acd Ii-kIp.™, p™u. 

in iif 4 mi m.-/ LUFrcpI Hnb»FlMfi «»i^r! 

P05lflV*L¥ mm ,_ 

ATOM uE.^-?ran ft-WF— 
GIT I A BIL'I'l ITj 3,1 LI.5L !>:■' IVI h.kk 

TRN'L 3 ^ IiPe £ir £llLli:7i.1llV 

■ kA S Itl-ASi: ••■ •» .AKnt-’lTH 

rj ih GIHffTA t e ™ ■ 3 C , T? 

I., PTITJIHTAXM- HI AT LP 

• shw f rx^Hcn;. w-u;— 

’ ■% 1 1 1 wakis <irr ‘.f. iii is:..'. 

A S3 r-LTCII KMkM 
0 I& SKI v ciEVif N* 

■ TAKT BIAK lIHH AT 4TT kt* 
I.™ KK II r> F VJI 'VH I' A r- 
ISTBD KH'll ICVItll — l£ 
AIXintD Ml IlflKYMI'l. 
FL 1 IIT t'HlRA 1 <ms JM 
H-.irieA SI ki 1 1 i 'Hi;-. ^ATSS- 
FA< VdXY (IK !3| 1 --S p \ B.Ar k. 
ii.-VT.K Id T.1JLL1! 1 1 » i-MAJ-L 
fTlkl. 

IumhlhHhI ba hprn Fi.HE 

■ aid'll Ik rr I a ilkl i. 1 'ffd "■*■■! •ft" 
.] ir v ■ { IV dr iim‘ 7 * I r-« C • I ! | 
iiilui luJialRlHv 

FREE 

T Pit i ftpo nidi - tm d Bfi-e- 
mtnti— PrH-p*n Fn™ 


nirly I |M . rl 
FV Fiul L ID 
b iAp. ■*! «J. 


Ten r-n *nMr * ftrlaw ' "f* il rflri p ■ 4 *b >■ ►*' 

i.-J MU 4 Pen iJriM Ip H in rd-*irr»h -i| fri I i lunm I'llr 

1 X 124 * F HUli. tUtE at 0 W C C- 

THE PYflniL COM PAN V 

£il fsiroll BHIPr, 


|rmiW|-, WriM 

faaan "1 I 


Lu C r+ 11 *, vrivuniJn 



MEN! MEN! MEN! 


T 0 VA CHANCE TP CLEAN UP! 

\!aki- 3,'li.CO JiflO OO W*<HUP rWllinH 
JJauIr QbdJlECIlb][ > ^Jniiu hi I'Vi rj iiIumh t.r 
I ill lir'-Kn M.irl'- in !!• h* ! -v.1-1 ■ ■ I- !' • 'I-.. 
S.IKS I isi-p ; i - 1 1 1 i‘(-a'..i I.I--1 ■• n- I ■ : .If 

h'l Nir- ill' ! nE-UPAB. 1WEE TriEh. tBCll lilp], 

SvTvd NOW tar Speciil OSS*r 

3 I-R P>l»lw ■! ..... *|"2£ 

IS ilgnl iESurhnd . . . J . J'> 

K;tn|l n rlcn U .04 and Sl ,,50 i ii'-li. l 

iujilif eT*r imo-Jb pmPt! Avr^i'LUi, 

Mcdurn S-lfiFi Works Trmcl t mTilaiV H 



loo Shaves 


Erom EACH blade 



Tlic lioairT-Tronr rutn u h^lr-rrllH-lnp 
on (kn dnlliHi: nip- in rtsor liL*dc-.A 

mike— 1 b 5 >i*nr kvcimre- ]«u 

Bhiivio iwr bliHHi. Wpnini rlv™ liurlicn 

ll'UHJunilv Hi SITI'X'tll. ■ !•--■ II HllH-Viw fn.hi 
i rflluoje hi r:il|: liT- 1 - ||jv liliuLi- Ttil> Kim- 
l|Hl»|IV bHTflid III .III' bnulM-fl 
H'm‘i. life Hill'll- F|vi,‘ II m ¥:l 
nvirrJi i.f MTVLK. 1 IUNKV 
ItJil L'MDEn |( not TIHUri- 
UL'iJJJLY Silli JUj. 


Ada'i ul " Hub. ■■ ta* n - mih> dflT. 

Mr. S': r f kJ 4 U -iLrlcx n»-*-n K--|i M ■ ILiU 
nilLhl' IW-E4IT — VRTD P. ■■ L.‘ li*.*T M ICii't ITdh 

cm f*4 fn>n llvcrui iIimm -riukiF Bln i-a SI. IS m ■#■ •:’& 

■id ccbpn. JLitei laS if tM h imL lb au-k iliir. 1 w Mp*isr-I 1 

Mr ii liuV PI dlh- — Hi Ifc-lliTilrll llp l*i|Ki>i-d. Tjr i‘ f rKLlJl- 7 UITC IP IWi IW% 

i ni ifi i a:s jj FLKTTin amanU r.s- .siij* :&*. 


. p. ~LJ | jOHM- 


•v _ ttt u t! fff wU| si«nl vim n 

Y OUrS If EVJtJCr kn| i| 3 ''l J' In* fur ynnlr ittnipfcb WITH 
F] HkT OHDEH ii! ]£ Tor IS: or wild aic Tit ] ur ii 1 <M *, rO-HT- 
FA ID Or Jiili Hit ICrtd nt meric-y A ud par pl'+m-ip piUT 
pPTlol »l»ars«- cmieaso TODAY w-mJ. rthrt MjKiylDC th*nfr riuny 
VraflW- 

Wiitin*inATM-iiWi*c , *^ 0 *pi:.C* 9 d, Amlaa 1 , MUbmAh, Yfb. 



A Ceal 6' Bench Saw* * * * 


vr r .hand T.M 11 .H. fill: rird ud iu»f. 
k .l.iC;, I| rjl" I. .I iifi villi 3 Mm frir hd|i_fciit» m 

II I .. iilr rl Ikip MI. ■ I .■ 1 1 f-’.l UUY rarnlli, hnd 'T 

piJIri. j dtW- liMLahLlf JYlOOTBUl IP IH JOT 

■ ■lair, liulipp IP 1 I ail* blue ft" dlUll CT dlH 


_ i, luliii 

ra i a I - 1 I ’■ J m- II lull I 
Lm .k II u*rC nhTL-l r .d. 


if --LEr-.i*. ilcuy 


far frmm iraTaiar on t him and 
C-A I'puipmrnt 

C-A MAN UF AtTUHl nc t n T 
E. SriMh £ 1 .. 


^7 

Smw-RiTV 

Lc 


In tflanapoPli. Bnti, 


ATTRACTIVE NEW BINDERS 

Fnf POPULAR NKth^WCS WAOAZINt 

Ymu rtioLtc d ml era: Blue, pewfc hruwik miL tir tilacl In Iw*'i 3 ir"i 
pml HjobHliln nrL hinitrm Ht (1.25 ppiipiiiL 14 U 1 T UUUIY Jl« B<»0 Ki 

Itnnt tovpj Cur 1 55 opiur titra. Addiwa 

POFULaO mFCH aKiCSi CO., 241 E. Ontario £1.. CHICAGO 


36 E SHORT CUTS FPR 

CARPENTRY WORK 

Popular Mwhanlci Cprp*n1cr h i Handtrorh I* lh!«d 

■A-ii II il]iJ!lrHLJ.Hl acliufi. '.-lii* nn,d impr^ei^ ni*il=iws Jar 

cl i i iir all nwLm c»f i-a-rf^Erj W-Sfl? lIXl CKld Jpi«P- Eartl Idf* 
h-m iibs!^iY?mJ l>y :t Tin'iru.-ral mill In ttrfs shkhwoi iilB TTiifK. 
FapIi WIpji ih pTflcanL m * nii>nrji , '-«iVL r r. TTIi 

MLiurt-i off-io c-li nr t-tmtln tuhhy csum-h, Uni plittii»Ewll 
r-%|- 4 .nrjii I'iir* Kiinrl ml. Tlilfl IHiiT t« 4 lk Ih II CCKik Nif 
flonnl curjK'nl'TH, t**? Rins'it^yw. :i rul Tor t-jyn. J L ui'vQQNJ 

t!> l-<- | il>" BJ- F-:>|HJllir 115 C-tw? nintiy nl’ln-r IiiiImI IhhJ* 1 pvbfllMn 
In riK-i-iLi 1 1 1 ir-xi e b-d . Ttds rw-w N*nl' bi i -#fmi;riiiiiy IhmiemI in iZiiliJr-n 
t*rnwn «Mh. I# i« fcuii^ly &l*t. scrfl iwUa fur the rBMfMmtF 
loir prt-n’ -nC SI .AD. 

Send No Money ?HTJr&S BSST9S 

rh j.il1i-h CQFpcwtflr’i IlsridlKwk. it wlfcl Im- Af-nt C. y. D. BiCKi 
rim may trt- S* Hu- nofltuiAn: ■ lm itrlre- ul IN 1 bmhih ann. the Tt-w 
etaiil frfUhEi 1 u. liriL 111* ell'll Vi’fa* CilD lmCK tO fClJL 3r Ttil* -UV* 
ciiiIhSiI* th*L". 1^. nr If rnn un* 1 fln^ :i“ In . hip alum the potrtman 
■rlclLvun jr^ur mill. Sfsiirl J1..HI with t-uiu enlef 
FOFULAft MECHANICS PRESS 

mm™ TM.P-apslar BNIa.. E- ««urln fi«#L Cfcfeip*. m. 


A CLIPPER SHIP MODEL foi only 



$400 


l"Vi n fci! i;i-n Branch. 

rm KING STREET WEST. TORONTO 

Canadian trii/v*. pb|d F 

aJlghl-li 1 hlf-har. 


The Famous FLYING CLOUD 

All parts, including sails, cut' to fit and easily put together by 
folluwing oflfcailecl jnstn.n-t.innR ami DUH)t«rc4 ftinpriLmE. SfllKl for FTtKfci 
illuEtrateil catalog of many ollisr mo JeIs. SiintiL Miii'isi, Mayflower n.r Ln rtutii 
54.J 50; ConfltitutioH (G.rjo. Conch modcl-i uml ocvere J wagon (4,50. Sent by pur- 

ccl th»iL O. O, Dk to U. S, ur CftTijula. 

1 "-YOU CAN Buiin one:" 


MINIATURE SHIP MODELS, INC. 

Dept* RT, Rerkasic, Penna. 
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15 ! 


Press the 
Button 
and Make 

A WEEK 



No experience necessary— 
Only a few dollars start you! 

Here's a new way In mnke money and in aid! il Rr a Rnik^ Specialist. Get an r fiy from the 

over^rou'ctccrl, f*wl.y jraLrl tndfm and tlnat no future. You cull simply i-ulil menny 

— from the first Arid prnfil^ pile lip alill faster :us (Iid word gets around that you’re the Broke 
Expert in your town, that yottr tests sue made quickly and jut dependable. 


Be Your Own Boss 

Mule* the big hir’inuv tor > mir-i-lr VVli.v j-luve. fiw lli«* erthor 
fellow nnd get nothing mit flf LtT Tliofu a m> Dense in 
THnnking yourself to i teeth !>"■ >I!Q h work 
w luni y l 1 1 l rum hank (.Ilk] ndditinim.1 e-urli 
w«l in ill is- iut growiiij business. 

Easy To Learn 

Ha isamlrr mtm male >130 n week 
liLohu wli*U til* Jab i» fri to Ifcfijn — 

and the oruiiug ?■,■ ea*y t,» do . The lladefr 
blrukc Tenter is aimplr A 11 V 0 I 1 * willi 
wltfruiiti media air ill kiu'iwdciiije ns learn 
in na tim*. Yim’U acarcely beliare yuan' 
ryee when you to« VvvW bank h*t»a«l 
eweltiiM week hy u’flftk. Hut ttiMn'c n rm- 
h»:i fi.-x ynur u ruiderTiLl Intern* from such 
Lights p1ensH.nl work, 


Millions Want 
Brahes Tested 

Car rywnrni nil onrw til* touiilry' LuclatV ure 
lucking; fe» hi*n with the cqiaLpnacBh anil 
r-i .pwiNLM 1 to tot their brnkra nnd adjust 
them. Car owners krww that a^ridna in- 

j'lri.H, 1 1 1 - H i :■!! | 111 ' nnd. fii_«h i ] i L I il |'< p; i nrp 

4 he iwrmltltw tor drivtn^ with brake-* rhat 
BT? nob tHyiiBiliicd — brakes that fn.il in id 
E nwrcency . Ho ■“'Hiider ni-nii *hn buy the 
Jlr.iduH-r ISrckr T**tsp jukv tor il nor! *tack 
first week. 


BADGER 

BRAKE 

TESTER 

Works Faster Than 
Big S5D0-S1.2DQ 
Machines — Yet 
Cofit But a Trille 


Of rtnErji. ynu mn kr ii|g mrmry 
\siliTH-r lilOLkr TiuI.it 
hi -hln't 


aiai'jrnu 
wlitj r-Ii : Aailr 

— why whi 'filr't yen when 
your Lmustrernt In imly a. l-t-w 
il- “II: i-h ;. i l jt‘n> f lnp.lt . 1 J'lmr 
fiute lautor than Itic Me, -rum- 

I>t:I- ■Ill r Iii. 1 i ’ll :ii-. CiihI i rig uU 

lh >i :m. 

[lnrotTU write nn they air re- 
L'lii ln-- tlictr I [hthMiii: MI.J- 
i'li liiwwii.ii li-vlirfni — to-eni.™. 

thH-jr Cl 'll lirtiaiw :i iii| rTLlH.lY . 

In fi'B 1 1 in* - wiiti Lwa wnrt 
thin itlf. i'ihilIv. i''] I Lli my, lm i rzi - 

. 'Ilriri'il 1 1 1 ^.r liljir, *. |||1 rlin 

Iih'Iuht lasu no dd djHicn no 
tht- game* Moor. \™ cuei 
milt- Ch-,c iiiywlu rv- - incdil^ 
d.ir Hi riirl i. 


gp il goad profit tbu 

Brake Specialists 
Needed Everywhere 

Hun dir 3«W R«t yniUF Bndgw Brnlcft J.'OM, «» tot U|> in n, tftat 

■non it}' -making lyrofrucinii N a niHllur whirr*, you llv*, your ruatoionrn 
arc Tctply imd n uLIiiik tor >'ivi| Thu dr in Hud tor Vi'ijr fTfrirm in a jP 
n&ttji-*L a» the lir-iii.Litii Eoi giynnd ml. And. the profits nre bui mul .* 
coriticiiLiiij;.. Tlmiusf the [lubLir »?intB brak* tcyto by thic jF T 
Undfcr —it's V nOwt. ±* the U-tU-.r by llm larp,. chi' / 

Suiui'jEiLdiiri rd. It's yurt- aod tU-priidablc. / 

GENEROUS TERMS 
Your Badger Pay« for Itself / 

The mat of tlio Shi'linr Prhke Tostef Is to nn-ia.ll — ■ / 

ftlli.S die tW [TAj'THt'iiib plan to jtiocroui— that / state 


ynup Hi ilhEjc r o| i Lj i’ k ly payr Tw ittolf nnd earns ymi an iiicrinir; 
in niLdilion. domi- men linve puiii tor thnir Badgrus in a 
nidi ivr ten dHyn. Jt'a aa easy to ucl atartoiL And you 
Jin 1 TiiSLy jij'oU'ett'd by A 

Money Back Guarantee 

The R±d|i*r Built Tutor tu be nnd ici 
Cully giLBjriiitnndi bccmisc it is such n imia- 
derliil iiiertiHiiiHin nl«la marwlnua money 
maker. Vi'n gLnlly give yrui !)■> *ddi- 
tiaiial u-Huninrc Iiltbiibc w* kn.ni wbnt 
t-lio Nanbi** can dii. OuahnnUw Fully ei- 
pl. Li ned in out Litcmt'jre — write MOW, 

Get Going — Coupon 
Brings You Special Offer 

Lton't delBy. Junt mite- yrnjr name ±nd 

: i. 1 1 -I t i ■>:, m the enn.apini I.ihLiw — U 1 nr oiT 
mid mail to us. Tim hpneial urTn-c, full 
piirbiL'iilary regard inu the cumstnielii'incnd 
iijMcrAtbin nf l In; Ihn^W Itrak* Tea ter iril] 
g:i Cnniard to ynH! ii'n hirstifitety, 

T.et us toll yah w|iy you tan easily earn 
3I;!0 el PT*k and inure, and n.it ..irrl: hard 
aitliiT. ThiH in the time- to- get stored. 
Car uwners Biro buying tlieur brake? t-jsted 
—getting nearly for spring ftiid summer 

dLrlvifciK. CJrl 'JiiLi^c;. .’SiIiLrrivi 

BADGER BRAKE TESTER 
MFG. CO. 

fll hiker Bulling. HACINE, WISCONSIN 


frilHflflllll ■illMliiiliiacc 


, r " Badger Brahe Tester FHff. C*., 

Ul Baker Builddn;. Ri(l«e r 1W|y 

Pl^vuteijtid mn Cu-mpluto inriirmutioD abmil 
F !■ I : l k I* Tilling — and why llni lladgrr will 
*am SL^O n week. AIvj llL Eaeta about Finny 
PtVTDtntt Utol OitoRLi'tefe 


TCamn. 

-Street gf.d Numlwr. 


City. 


Copyrighted material- 
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World's 'lowest 'Priced 

Quality 

Homes 


f deludes 
it M L u jli b c r 
leadl-cui. milt. 

work , w i i'i d . 
cli>SPQ r putPTl-nr 

bill'd* 

wire, looMiyr. 
fHrun, i:^ilB.,siuii-U] 
vu.nil.ph, atatreh 
All ir::i~L LjlII DhlD~ 
pipd an. :i imlrd 
ihji ear. We r;>Y fr- i^ht 

Summer 
Cottages 

J"lny direct 
[filull M»Ll nt 
W h ct 1 1± £n 1 c. 

A 111 dd til's fa- 
minis I-teCi ui- 

Cnt System 
Mives tirl'-i- lum- 
ber wnste 51 ml 
30# iuborcost 


4 tu * P^mifAmnirfi 

«366 to $Z392 

WE PAY FREIGHT 


$231 to *1495 

WE PAY FREIGHT 


Garagesf?™ 1 "! 

Clefri illWl lira nine" nimbi. jcu 
■q IiuLU in Alaudln jcwir^Hf 
f[ you nre bomb ndw tools. 

FREE Catalog 

Addr-Mi nunvLcflea. ii" nWli^M 
eil-e. Aik Jo r rtin i -\ La lip. Ji. ' . 

THE AUtQDlK GO- 

Buy DAv h M<Cl> .. Pa illJMO. Ore. 


ALADDIN 



$92 to $307 

WE nVEREIONT 

Wr':-rli!~:* OlJtit u -J Lira-. 

,-.r Ei- 1 iii- ivi- .... r - 

us c at JCaacli-c.il. Ileuses 



A rUXUtt tPAlT VdU HAVE ALWAYS. WANTED 


At on unheard or pm*. i !■■ m«i ml i!**t« lnr firt ruling, I- i.lLshLiu:. 

rnirt nnTinir. F1r , nlE'lef."'.ii!L numpHI* lrlth l-l' ‘i-urrii burr. i-l torcic 
liun.iii I l-V ires.-i uccli - lu*L Moiun-lialt «aiplr*s! ciir> rum elicit 
Jnun j # to 'i SlAi e NiDtorni ;■■ ! - .-i-. &J i>i i«Miri>nC.O.Il.. unli-rs. 
FLtXO SALES. CO. £(.t N. Uf Ijili.ilnin Sc. GlllCJan, III. 




A NEW SHAFER 

BALL REARING 

Reversible rotation 
constant speed 

A&lGrCempIfl* P*f*|tr*ndInlciMlIi]ft 
Wi hs*i 4 co"wtTi-r linf at Bench Typ* 
Wgadwcrltina Maiiiir.tiy. Catpicg FrTT. 

Heston * anperson 

&N Slfen* Si. Frilfald, lis-mrw 





I ilrial 


iirl[rtiior o4 k-thlp-*inri»Li 


FhUidilpfali, Pi. 


A CLIPPER SHIP FOR 



Fn-clt" 


Write 
For ]t 


F/i mk c^rotmnciKl Hu 1 lii'ii I lMmks to study 
on any yiilijcri. Popular Mt'iillAilieS Piisw, 
tJLieago, Illinois- 


AUTO REPAIRMEN 

EARN GREATER PROFITS 

(.Set your Rtmre ot the big rntuiuy btiiiig sptht 
on automobile upkeep. 

Put LicimnivihI Eirne. IftlFSr fti'nl .■ inr.M'-Mivini; Sdf*B 1" 
xvurii in y.i’it aheu (e-di#. 
TiikR adviml-hce dS our 4TMtctnl 
S.:: . 1 n fiTTf-I CtCril firt r iiri- ; , 
to iii able Lilli bocJu al (n- 
rj u ■: . lJ price. 

3. i3H 5 Vi-l'-inlJc Diacopcrtfn 

ICiiuJi Li V ii ill i: ETIMliimitft ill 

nur Awitimobtlo Jlo|-K)p- 
m Jin'll lEundbuok. Il£f" 

liliuntF3tir«i»- 

2. 503 Wnye in uw driB;, 
drill prce^cs, iejra nud dira 
more rrTj-: | i L-iSy ill nur JTrill- 
jnii li nit Thread Chirr ini'. 
Ilund- 
h oijt r 
2'i« 31- 
lustm* 

tklQX- 

3. HtW JiinViB firr by tfio 

mart e-jcfiiTL lartln' I Ipocwtors in our 
Ijicibd liani3biH>k- _‘Jlf llluetTii.- 

iiQJUk 

Special Offer — TEiew 3 1 -hhiI.i* 

fir ii ill nr price 50 nui* i.lwTi, &!.;VT 
v:i I- ■■■ 1 :i rr i Pi s |'|3 f:ip n Eir.ilr.vl time 
■Tra 1 rally 9B eeijts i>lu-. pM&frt Puy 
JrtitUiian C3. O. I> wbeji lie ildivera 
or ii coitHile U.&, #;iwl OH ee-nta 
ft.mil 1 .3 IHiIlLS for ]X4l:i|H.'. 
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Stories uf Slurs who were uol ' f Boru M but ,f Mad&” Ao. 11 


%tujuY)Je 


in the Olympics 


"ALL nut for the high herd les. ” i\ 
full, gangling freshman knelt 
nervously at the starting line. 
Tlie gun cracked. He Sped away. 

But Lie ran awkwardly. As he 
neared the Jirst hurdle, tie scum- 
bled. The hurdle came up to meet 
him. With fine Ijtst dumsy effort 
tic Leaped through not oaer it and 
fell sprawling in the cinders. 

Vet, three years later, on am 
other track in another country, 
this same boy scored for the 



fTs-tln “CUrffalt ir " — A fam-uus Kei1» 
model with mijiiy new Iniprovcnvcnts. 

OuClulfn ill nWL :iil:L titjict, iippvrrH or 
■unun OF WllllC Lliu-k wad Bmijf ;np- 
poni^i; ktay*. 


United Stales in the Olympic 

games t 

He made himself a star because 
he (rftnifCf to become ft Star. He 
taught himself what every star 
player must know — how to 
handle himsclj well. The secret of 
it is footwork. Train yourself in 
footwork. Star players do. And 
here's something they’ve discov- 
ered: there's jut-c one best shoe 
for developing footwork — Keds 
— ihe Shoe of Champions. 

I’nicrrl H'IkIi'h J^ulhJirr CI^.bim.ii n ^ 

Mh Ur * l .i¥h. * I ,S5 t t t .5H», * I .TJl 
nnil iiji lei SS.tm. The mt-rF jew [Miv.ili* 
rri'trr }■*[! gfF . hill w*ln*, * 111114-1.^ 

JTOU ■FfC'D.ll. 

Footwork Jlo i I cl is SUi"9 

Ked s 

hl*j. *_ -a. wr. aw, 

Tim Slioe t»f t Ihunipifiii.s 


Keds" safety soles of specially 
compounded rubber give you a 
grip as sure as four-wheel brakes. 
Keds 7 tough canvas, tops are built 
for complete protection against 
painfuE twists and sprains. And 
Keds 1 insoles keep your feet com- 
fortable and cool. 

The best shoe dealers in your 
to wn ca r r y a com p let e 1 i n e of 
Keds, Ask for Kcils by rumc and 
look for the name “Keds” on 
every pair you buy, 



Kfd« H 'Nc/^« r — Thlj t>rj™Jar Kedi 
rnwtScE I 1 . i lt:h rj.rtl.l4ni lervice lor Ltrw 
pritc, tinmen Vr.rlL whit: dt 3unta.ii 
wpptnfi, aad Mark autaolea of new 
J “ h a± It et- weave' 1 dcii^n, 
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■J'lLl- Rb-fl.il I 

h lt? in nil' Oft' 
i- ci wren 

Ii sl'JJk Chit i.WN-.OM, 
F O. B. faeiurj-. 

] tow II | riiyitlvUlT i:, 

1T9.*A. CT-iiMinee- In 
m hi n f h I v t> ti y - 
m«nt» iff u7,&i, 


MOTOR DRIVE 


FEED ROD 


FAST PAYMENT 


■‘I'hc R i v. Ll (UMini The- 
Lt 1 B-L.nil rvr L L ri n I.i-ii 
imr» and currEm The 
Lifilund Kuirinttc 


GEARED HEAD 


These five points alone 
bring you a profit maker 
that may be purchased on 
an easy payment plan. A 
splendid opportunity for 
the hobbyist* student* ex- 
perimenter* garage owner, 
or service shop proprietor 
to own a modern engine 
lathe with the precision, 
accuracy and utility of a 
high-priced took 


F. O. B. 

Factory 


SMOOTH OPERATION 


It has an eight -speed selective geared 
head stock that makes shirting easy* 
and there are no overhead helts or 
pulleys to cause trouble. 

Reversing type £». E. motor mounted 
on leg to avoid heads tock vibration. 
Tec belt motor drive. Feed rod to 
take the wear off the lead screw. 
Normalized* heat-treated ami hard- 
ened gears, with final drive through 
helical gears. Heavy bed reinforced 
for greater rigidity. Large and small 


face plates, small driving plate* steady 
rest, graduated compound rest, tool 
post, collar and wedge, taper spindle 
sleeve* lag screws and washers, foun- 
dation plan, centers and necessary 
wrenches. 

The Regal is built for safety* simplic- 
ity, precision and accuracy. Simply 
plug into the electric socket. Speed 
changes can be made very quickly. 
The Regal is made in five sties from 
HP to IS". Prices range from $398,00 
to Si 144,00* Mall the coupon, 


The R.K. Le BLOND Machine Tool Co. 


CINCINNATI, OHIO.U.S.A. 



MJK H. K, L&SLOrSO MACHINE TOOL CO., 

1il2 H,ii:il [!H ,i si„n . Urttlfl n*lk 01,fn 

SernJ -rtiwf.tU JrMllg nf (he Linrirf L^BI^n-iE Ulhci. 


Name 

Aijd miR , ■ . ■ a 

CUy . . Atate 


v 


jP'V 

r J 


righlei 
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. 4S0 MIIES 

in a gallon a 




startling 

statement 

of famous 

ZtutomotiveEngineers 

How to increase gasoline mileage has been a problem that Automotive Engineers 
have been trying for years lo solve. Recently a world famous engineer made the state- 
ment that the energy produced by burning a gallon of gasoline would run. an auto a dis- 
tance of 450 miles. Other well known authorities go on record as saying that eventually 
it may be possible to get over four times as much out of gasoline as in the past. 

Amazing Whirlwind Device Saving Millions 
of Gallons of Gas for Aulo Owners 


The Whirlwind Carbureting device embodies scientific features which conserves 
part of the gasoline that formerly went to waste. 

Letters coming into the office telt of record mileages resulting in amazing gas sav- 
ings. Low r gasoline mileage is reported on practically every make of car. Greater power 
and smoother running motors are also noticed by users. The cost of the Whirlwind is so 
little that, basing its gas saving features even on the most modest reports, it would pay 
for itsdf almost immediately and then save many, many dollars for its owner by re- 
ducing gasoline consumption. 

Car owners all over the world arc saving money every day with the Whirlwind, besides having 
better operating motors. Think what Lids means on your own car, Figure up your savings— enough fora 
radio — a bank account —added pleasures. Why let the Ost Companies profit by your waste? Find out 
about this amazing bille device that will pay f ur itselF every Few weeks in gas saving alone. 

FITS ALL CARS GUARANTEE 


In, just a few minutes the Whirlwind osm he in- 
stalled on any make rjf car, truck or tractor. It’s 
actually less work than changing your oil or putting 
water in the Lottery, Nodrilting, tapping, or changes 
of any kind necessary. It is guaranteed to work 
perfectly an any make oF car, truck or tractor, large 
or Small, new model or oLd anode)- The mare ymj 
drive the more you will mwe, 

SALESMEN and DISTRIBUTORS WANTED 
To Make Up To $100.44 a Week and More 

Whirlwind ricfl =itc m akLng his jwnli.^ Eyiiypljini; this 
WAt-M-THne device that as -tiwnera cannot afford to be with- 
out. Cteoc- territory is it=ll! opm. Fret lampls offer to 
wen-tm. Fdt porhiLiUrfl prut sit request. Just check tkr 
empaa. 

WHIRLWIND MANUFACTURING CO. 

D«Pt- flt-A, Station C r Hllwiakea, Wii. 


No matter what 3dnd of a car you have — no, matter how 

I i :i l ruler it eh I i i c Whirlwind will Hive ym: rn::riry. 

Wn BibEvSHlt-ly siUtfinte* that the WTiii‘|v i 'L™I will inure tknn 
save i Lit coat in gjifllifie :doue within. thirty dayt, or the ttiuJ 
wilt ciH-t you nuthinc. We invite you to test It at out risk 
.and ekpeimr. Yoll are to In- llir mJc juily.c, 

FREE OFFER COUPON 


WHXHT.W [ NTJ M ArrUFACTUHlNC CO,, 

Dept. S 1 U • A, Station C. Milwaukee, Wj. 

Gentlemen : You may send me Full particulars nS yevu 
Whiilivjni! CflUimretinsj. device nnil tell me haw E s-h=i ^fri 
one free. Tbit don jioe obligate me la any way whatever. 

Name- ..,.,..,.,,., 1 . 

Add rrsj 

City .................. . . . . . * ......... . State. 

t > CheqA here if yatt are j'nferesreef in f allot pari 
(rme y.nJ>-.?m'en iJosj-fj'o-rt. 


Copyrighted material 
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Genuine 


Underwood 


Tours for 

lO Days 

TRIAL 


Mow 

Only 


R«gnkr 
Model 

Yi>e — this worlrt-fammis Vn 
' Imvoori \a yours for full 10 dar*. 
St* for ywiisftU" [lit real bargain 
it is, Sec h«w- beautiful and new ■ « 
it looks— compare its?. beat, jut- 
feet work—^rtthoiit obligation. 


Buy Direct at Be- 
low x h Mfg s Original Price 


Now 

Only 


on Easy Terms 


S My iinchallenEed direct side price anti ea?y fempR on. this ^cmiins 
I'ndertvflirtl retinfrheri >'n r -l is i h* ever offered- While they 
hd^t — k'ss t:i;iri hidf (H) tli* inmntfii.fi uttr’s origins.! ]irii’f — and 

easy terns besides, 1 >j not eonfuse tltis gtotiine fcitr- imvLH \ ‘mlar- 
ivd,iii(] with inferior or frnil machines erbtih only one-hfllf aft much. 
This is the full Mint'd btandnlfd I’JadenTOod with 4-row keyboard 
and hile improvements, maiiufaetiifEd to sell originally for S 100. 
Fully Guaranteed in writing. 


Easy Terms — Only lOc a Day 



Think or it — t'tjr.iir.t; lute model TTidrrwi-od reduced Mi SHa.tKi (Cficht. A 
pawn* «s| over SSt) by Mfcitv jww. **»iid etil.v >i tfupuFii fur n 1 liil^v Tii»t. Then 
only 10>." a day on iny «i#y ycar-Ci- i-pnjr plan. Ami you iim ami enjoy your typtd- 
■nriri j :■ :i Lb* tint'. This tnderunrd all rcFininhd^d Likp li^u- - 

!:• IvitktlUt qiM^LirUL till’ p:rp.!Lir‘i VR.bR 0 VRF n-ITrU-uI :iii LlliR 

njck-buttain pripu. O'er column to injlit tor it a jcr.iiy nut- 
ilBnduij fctfllurts and; ihiJHftn't irtClHb J 


Limited Quantity— Send at Once! 

This n*.f#pilot»t buntftijn offer is for * very limited time 

only Et«imnhrr. cvc-Ty typewriter i* sent ea tQ‘tlays’ Trial 
and Fui It* Guirttiui-wd- 


Iliad Ml* 

tn trrniilliinat T'y|wn.-rlrrr liKCtl n n C*. 

jjl Wci( MOJlIuiS ill., ClLlMftO. 111.. Qcp*, 401. 

i ii 3ii EptkiiHiiE S].ihh deposit, I'lcii.ws- w-nil the Under- 

TI. :i. -ll fC(i. i 4K ( Mfilfru ll [III- :,|..|T:|S Fill i l i '■ * i I iiHti.' I ir 
JHI-ijj-Jf 'IYHiI. li-llh tilt IHnbrM»iiiM HR fhur If I i<i-i ■!■-. I |vr- 
ii/ri I.y MtlHllei] i nidi p’lirn ji |fi|irvMd Ollert iiml me I my 

(JCMKIt t'jrk I! ] k |- 1- 1 h 11 ] r.jll |hiy 3-1 a III'. ll III Jill II E IliY* 

J 1 : 1 : 1 I 3 1 1 1‘ I 31 ,-ei ii FPMLl’J III lu ll. 




Nii'i'e. .... 






AJilrr>.- . . 

■ ■ r r ■ ■ t 

. r ft.. . . 

■ ■■■> 

, , . k . - . . , . u - j j. . 



Too 

” 



. . HLiiU- , 




Office Supply Sb| nod 
Typtwriting Course 

W( tett-fli you speed typen-ritii!- 
Fro. Gimpletr 1 1 uinf Stuiv 
GjutkaE lint Ffluiima Van Frnit 
-^[K'csl T vptjn.Tii.Lns: B-vate-in, 

Cully UlltatRLl'rd, Am* I If JhsJIilhL. 
" i d-" i;|ti' YiirinthCe '■■fllCT 

i‘i ■-■ -■ i i- j ( i| ir "it i I t- -i i .i- 

ll iniil rtLlc. 


11 REASONS 
WHY 
this Is the 
Greatest Value 
Ever Offered 

1 - G-tinliini; 

Underwood 

$tOlt4ird 4' 
rflW Keyboard 

)i t'tOlor Ribbon 

4< Sock Spacer 

$. Ribbon Reverie 

b. Tabulator 

% Autoitimic 

Release 

8* Shift Lock 

9- Lowest Price 

14. Easiest Terms 

II. 10-Hay Trial 

IX- Fully 

Guaranteed 



FLASHER 



Pays Men Up To 

$ 30 aDag 

Newly Discovered Process Gives 
Merchants This Famous Sign at j 
One 'Tenth Price of Others 

livrc^'Drae ha-r won. thorn, the dJ Riiclb jtirrcinp brilliant" 

Him! «*mliHinr Hwwlc ?!*■" di n in PH<ip»tr?i»i», K'vrv 

cliant l ;i:; wanted tci have- suck -j kIrii bin tli>- inlet- ha* Iilth 
I irr.iliiljGLi v-f. Now a nririiGn/wiii v re .n, fir ■ i s'Jr\ t i ■ 

jJke expiasNt signs al tin 1 >>nti Nnvt . fur vi-ry llilh- mrsrr 

Limn thu ctat of ron ordinary nhnw-cnril, ftorof. n-vtauracilF, 
Unit-:, ttnjsi(r«, LaTlH.'r mI -.-ipi- . j>Uy, can al tract cllwLnmi'h* with 
L ill t. l'irnrii!- s|sn. It niw only li. iii*ir>ririil li-li--:l ljrilllnrve bill 
a now added f»-al ii— ■■ Iraki s it loL-A-Ij’-H — i>n — ”IT — (Hi — ''III 
Nfj Jii'Tis, Itjrd, iTLiSf.].' Job tn lr .'Call. TJir wl i lie urvi L Is roinjiloli'jy 
i'ck'Iohl'iI in Ln'auLirul snal 'iya>ny ILnlr'ii Mclal 1.-..S, Simy!:, js-lis i; 

I'Iibei tiwirtc U 

No “Selling Talk 11 necessary — 

% Minute Demonstration 
Makes Sales 

"whmi; talk" to mrmaiizt — ixi r sue li once in s-rCllnK i- 
IMWHrr. A LIA^i- MlI HLILs ■ tk-JUciiieiraiiftn jiivrn Till- >.h j : , ■ 1 1 ■ L - 1 r 
and lakes j driLi-r^ out ryT calls. Walk into a store; si‘L the sinn 

a ilia™ can? *f i«i 1 1 »■■ «.-ini|i™‘i rh n Im-i mm ■ h.-clrk lifilit 
socket.. fn liaU a moment Lho nsen lx dii-tfiinj; its Tur^nflo with 
a lnilliancv 4.1 mt fairly vm ams lor all.', ill ion. SI iw I im I • 
thi* mi-fsiMpr- cun ho cJiiirvrrrt niik It fis (t ll.ivli- • YlJl ' Jt SAI.lt 
IS MADE RIGHT TEIK Rli t ThaL’s why Sv? a (by can bu made- 
JOfaedli't That':- |ii)iv TijH i.'Ot: 1 1 luwir -ftdrcu'ii at i h" tottr ol 51 is 
an hour Ids. 6nL<by r and liow others nro mnlaivitsucb bis mari-i 1 . 

QUICK! GET SIGN WE LOAN YOU 

Merchant a in your Ccirnlikj" ■want Lin-; ricn. Wilhin tho ri--7cL 

TO day* they will bu iirdoi hm i a-- bn- frui > luckt mar. 

Bi* die oho to Si t i’tdiu S^.AIt 
ici? on ewery ardrn You t ■•1 
no iDiinoy to sot starLrii — wo 
loan you corinitcli' si|fii In 
it=o Emkmn-iuiUfltlns, Jus) 
lake the orders. Vie deliver 
and. Culled. EtUrlt 1 Uu 
touoau: Ret lho Eonorobin 
Tree offer; set a nancy Lm- 
modbloEy. 


MAIL 


Coupon 


\ V L 1 1 i : n n n N-inar I M.ilc 

3G N*r La SaLLe St. k Dgih. 4-4, ChEum. Ill 

Rutlh filii JiL'CmiLi iif mi r Ircf: lalffrr iintt I-ikiii % • - lull fciytf wurbiny; rumple W][>0*1 iTE si™n iviltiniil; ri-sk CO ITitla 


Na 


AiUnrih 


. Clly . . 


. . Siifci*- . . . 


I’ve ridden the Western Plains 




you'll meet me in the thick oi a Broadway crowd 

b's a far cry from the cow country to Broadway, But 
what it takes to make the broncho buster ,r open up” about 
his cigarette is exactly what you want in your smoke. Taste — 
and lots of it! And taste is a matter of tobacco quality, 
nor bang else. What you taste in Chesterfield Is milder, better 
tobaccos — ujH' 1 ] ;f nged t Un s w ectened ' I j nspo i f clI \ 


M 


•v. 



Thty satisfy 

— that's wkxf 


iqhted material 


■!=: L :| ■: 3 , r.ic.iri i -x Ml i !:% j ■■ -'.i ■ i to. 



